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—Causes; Diagnosis; Prevention; Treatment— 


Difficult Diagnostic Problems 


—Resulting from Trauma— 
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HAVE YOU CONSIDERED 


NUTRITIONAL ANEMIA AS A LIKELY CAUSE 
Saittgus...cheasiiealion....? 


Copper-lron Compounds Are Effective! 


The malnourished, anemic worker is a risk to his own and 
to his co-workers’ security—to say nothing about a drag 
on production. In cases of persistent substandard perform- 
ance, absenteeism, suspected malingering, present-day 
knowledge of nutritional factors suggests a blood test to 
determine whether secondary anemia may not be to blame. 

And further, present-day knowledge indicates Copper- 
Iron compounds as the more effective procedure ia nutri- 
tional anemia for restoring the individual promptly to full 
working and earning power. 

Evidence which continues to accumulate shows that 
smaller doses of iron produce quicker response, and 
pitch the hemoglobin percentage higher, when proper pro- 
portions of COPPER are given with the iron. The work of 
Prof. E. B. Hart and many other research scientists has 
demonstrated that copper is a catalyst which increases the 
utilization of iron in hemoglobin building. 








WISCONSIN ALUMNI 
RESEARCH FOUNDATION 







Approved for | 


COPPER-IRON | 


upon periodic 
_ tests Jf 





Manufacturers of Copper-Iron 
compounds licens by the 
Wisconsin Alumni Research 
Foundation are entitled to use 
this Seal on their products and 
in their advertising. All li- 
censed products are periodi- 
cally tested by the Foundation 
Laboratory for copper and iron 
content whether or not the Seal 
appears thereon. 





WISCONSIN ALUMNI RESEARCH FOUNDATION 


Please send literature on Copper-Iron Therapy. 


Out of the clinical studies and discoveries of many nota- 
ble research workers have come better products for the 
treatment of secondary anemias. In the Copper-Iron prod- 
ucts licensed by the Foundation, copper, the catalyst, is com- 
bined with iron in proper proportions. The improved iron 
assimilation makes large doses unnecessary, thus reducing 
or eliminating gastric disturbances, and giving better 
assurance of patient cooperation. 

Ordinary cases of secondary anemias yield quickly to 
this treatment. Even refractory cases in which iron alone 
does not produce a satisfactory response, are usually cor- 
rected promptly. If you are not using these licensed 
Copper-Iron products in your practice, why not try them? 
The authoritative booklet shown here, a bibliography 
with 74 references to scientific literature, and a list of 
licensed pharmaceutical houses and their Copper-Iron 
products will be sent on request. Merely fill out and mail 
the coupon today. 
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oT ERIPAK 


@ Keep a supply of Steripak Gauze on hand and you'll always 
be prepared with suitable dressing material. Every roll of 
Steripak is wrapped in overlapping paper throughout its 
entire length, giving protection to unused portion. Smooth 
on both sides because selvage edges are folded in. Sterilized 


after packaging. Compact 5-yard cartons. 


Oo R DER FROM™M you rR DEALER 


NEW BRUNSWICK, N. J. CHICAGO, ILL. 


COPYRIGHT 1940, JOHNSON @ JOHNSON 
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RIB-BACK BLADE superiority is not 
a claim .... it’s a provable fact 


Because they provide inimitable cutting efficiency 

. because they hold their keen edges longer . . . 
because they reduce blade consumption to a mini- 
mum ... because annual blade costs may well de- 
| light the thrifty .. . they evidence better buymanship. 
Ask your dealer 


BARD-PARKER COMPANY, Inc. 


DANBURY, CONNECTICUT 
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but Carefully Search For It." 


—Treatment 
INDUSTRIAL DERMATOSIS.................... 
—Causes; Diagnosis; Prevention; Treatment 


—Resulting from Trauma 


—of the Thigh, and Treatment of Shock 


THIS MONTH 


ACUTE ABDOMINAL PAIN.................... LAURENCE H. MAYERS, M.D. |! 
—"Every Pain Has Its Distinct and Pregnant Significance if We Will 


NEUROLOGICAL EXAMINATION... GEORGE W. HALL, M.D. 14 
—Observation re the Central Nervous System 

THE INJURED WORKER... L. SHIPMAN, 
—General Considerations 

is PIII A ceicinensenetnnniinceninncoamnntsntncel F. JAMES C. SMITH, 


EDMUND G. BAGNULO, 
DIFFICULT DIAGNOSTIC PROBLEMS... J. J. KEARNS, 


HIGH TRAUMATIC AMPUTATION... WILLIAM E. DELANEY, JR., 


THE INDUSTRIAL NURSE... JOSEPH H. CHIVERS, M.D. 29 tensive, and has grown with the years; 
—An Appraisal the gathering together of all available 
SYPHILIS CONTROL... ALBERT E. RUSSELL, M.D., F.A.C.P. 32 information concerning it has been an 
—With Special Reference to Railway Employees avocation of nearly two decades. The 
AIR HYGIENE FOUNDATION.. 35 result is a complete text, of which the 


R. LAURENCE MAYERS’ special 
interest in the study and diag- 
nosis of “Acute Abdominal Pain” (page 
1) may have had origin, or, at least, 
impetus, in an experience of his be- 
ginning professional days. In consulta- 


—_ * tion with his preceptor regarding a case 
M.D. 18 with which both were familiar, and in 
which the abdominal pain was indeed 
acute, he mentioned that he was trying 
M.D. 23 to eliminate two things. “Two?” the 
older Doctor exclaimed. “Two? Young 
M.D. 25 man, you seem a little impatient! I’ve 


been trying to eliminate 31!” At any 
rate Dr. Mayers’ absorption in this 
subject is very special, and very in- 


M.D. 28 





Meeting, November, 1939 
1. SICK ABSENTEEISM . 


—lIts Extent, Cause, ond Control i in rw 
—As "Medical Care" under the Workmen's Compensation Act 
“INDUSTRIAL HEALTH™.................. 
—Asset or Liability 
—St. Louis Meeting 


—University of Michigan 


—Abstracts of Principal Papers and Shreuations of the Fourth peer 


NURSING SERVICE... Se 1. H. RUBENSTEIN 38 


Book Review by C. D. SELBY, M.D. 39 


CENTRAL STATES SOCIETY of Industrial Medicine and Surgery.......... 


40 the same high quality find their way 
into the archives, will gradually obscure 
ns 40 the implication that the second word of 


CONFERENCE on INDUSTRIAL MEDICINE and HYGIENE............ 


article in these pages is a sort of high- 
spot summary. The article, however, is 
- complete and outstandingly so, in, of, 

and by, itself. In every respect of all 
that it takes to accomplish the superla- 
tive — experience, knowledge, and the 
ability to write — it is one of those 
rather infrequent additions to “medical 
literature” which, as more and more of 





—Continued on page 5. 





INDUSTRIAL MEDICINE, The Journal of Occupational Dis- 
eases and Traumatic Surgery, entered as second class mail mat- 
ter at the Post Office at Beloit, Wisconsin, under the Act of 
March 2, 1879. Published on the fifth of each month by INDUS- 
TRIAL MEDICINE PUBLISHING COMPANY, Beloit, Wis 
consin. R. F. COLLINS, President; A. D. CLOUD, Managing 
Editor; A. G. PARK, Vice-President; C. F. KARSTAEDT, Sec- 
retary-Treasurer. Edited by: S. O. BLACK, M.D., F.A.CS., 
Spartanburg, South Carolina; JAMES T. CASE, M.D., F.A.C5S., 
Chicago; VOLNEY S. CHENEY, MD., F.ACS., Medical Di- 
rector, Armour & Company, Chicago; BRADLEY L. COLEY, 
M.D., F.A.C.S., Chief Surgeon, New York Central System 
New York; HART E. FISHER, M.D., F.A.CS., Chief Sur- 
geon, Chicago Rapid Transit Company, Chicago; JOHN G. 





FROST, M.D., F.A.C.S., Chief Surgeon, Chicago & Eastern 
Illinois Railway Company, Chicago; OTTO P. GEIER, M.D., 
Director Employee Service, Cincinnati Milling Machine Co., 
Cincinnati, Ohio; EMERY R. HAYHURST, M.D., Consulting 
Industrial Hygienist, Columbus, Ohio; WILLIS W. LASHER, 
M.D., F.A.C.S., Chief Surgeon, Employers Liability Assurance 
Corporation, New York City; ROBERT T. LEGGE, M_.D., Berk- 
eley, California; L. W. LOCKE, M.D., Utica, New York; OS- 
CAR L. LEVIN, M.D., New York City; WM. D. McNALLY, 
M.D., Chicago; M. N. NEWQUIST, M_D., Assistant Director, 
American College of Surgeons, Chicago, Medical Director, The 
Texas Company, New York; FREDERICK W. SLOBE, M.D., 
F.A.C.S., Medical Director, Sinclair Refining Company, Chi- 

—Continued on page 5. 
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TYPE YOUR PNEUMONIA CASES 





Anti-Pneumococcic * 


Serum 


National 





In P neumonia ee e regardless of the adjunct treat- 
ment don’t neglect your pneumonia typing, and use 


ANTI-PNEUMOCOCCIC SERUM and TYPING SERUM 
NATIONAL 


Anti-Pneumococcic Serum 
Monovalent Types I, [1 


Type I and Type II furnished in sterile 
syringes of 10,000 and 20,000 units 
and in ampul-vials of 20,000 units. 


Bivalent Types I and II 


Furnished in sterile syringes of 
10,000 and 20,000 units and in 
ampul vials of 20,000 units. 


Pneumonia Typing Serums 
Individual types furnished in capillary 


tubes (5 tests); also 1 cc. vials in Specific 
Types I to XXXII. Group Types furnished 
in capillary tubes (5 tests) and 1 ce. vials 
in the following combinations: 


Group A—Types 1, 2 and 7 

Group B—Types 3, 4, 5, 6 and 8 

Group C—Types 9, 12, 14, 15 and 17 
Group D—Types 10, 11, 13, 20, 22 and 24 
Group E—Types 16, 18, 19, 21 and 28 
Group F—Types 23, 25, 27, 29, 31 and 32 


Write for Literature 





THE NATIONAL DRUG COMPANY 


IM 1-40 
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EDITORIAL: INDUSTRIAL HEALTH at the A.P.H.A. MEETING... = 41 —Continued from page 3. 
INDUSTRIAL HEALTH AND DISEASE: the phrase is pregnant with flattery of 
—IMPROVING the HEALTH of the WORKER 42 the first. Elsewhere (to wit, on page 39) 
(DONALD M. SHAFER, M.D., in “Public Health Nursing") Dr. SeLBy’s review of Dr. SAPPINGTON’S 
aoe new book has the sentence: “Its subjec- 
tive merit must be read to be appreci- 
ADVERTISERS ated, and, on reading, will be appreci- 
ated.” That, with emphasis, is also true 
ro Eg gt i ie ~ of “Acute Abdominal Pain.” «>» Next, 
BARD-PARKER COMPANY, Ince..c--ccc-coce------nneenoneneee 2 | in order of content, is Dr. Hat's “Rou- 
BECTON, DICKINSON & COQ. ...............--------o-ccese-ceneenenenes _3td Cover tine Neurological Examination” (page 
OLUE LINE CHEMICAL CO. THE... 13 | 14). The Fiftieth Annual Meeting of 
BRISTOL-MYERS COMPANY vvnwmnnnws | the AMERICAN ASSOCIATION OF RATLWAY 
“| § "ee ee 18 Surceons, last September, presented a 
tence aan eee ‘acpetalncietaliiccaneneiliamenpbinnn ha long list of papers which, as their re- 
FARNSWORTH LABORATORIES eee 8 ese excellences accumulated in the 
Dn nchschnrouinagil 18 nd of the listener, might have made 
HOTEL JEFFERSON (St. Louis)... Se ae 16 him think of Hawthorne’s reference to 
HOTEL N WESTCOTT & sn i spvtienrenecmnenatstestninnsmnrennstins - “triple-headed Cerberus,” guardian of 
a 2 a os — eeeeeieernr ere Hades, of whose three heads each one 
JUSTRITE MFG. COMPANY. Nae 18 | was of more importance than the other 
MERCK & CO., INC... 6 two. It was difficult, and still is, to 
MILBURN CO. aa +4 pick out the “best” from a list where 
MINE SAFETY APPLIANCES COMPANY... 17 ye Se eee. ee 
“"% j>- &  ~ aS 14 tunately, we don’t have to choose. We 
T&S) Far 4 print as many as we can, as often as 
NATIONAL OIL PRODUCTS CO... prciencteccteimneneccomectinsmneneaes of we can, with full confidence that their 
PATCH, THE a. COMMOMT | ET - readers will find them each and all as 
ROMAINE PIERSON PUBLISHERS, Inc... 10 interesting as did the railway surgeons 
Renee 4th Cover who attended the meetipgs and heard 
WISCONSIN ALUMNI RESEARCH FOUNDATION... 2nd Cover them given by the authors. Dr. HAtt’s 
article was on that list, and it carries 
DR ODU CTS over all elements of its excellence to pub- 
lication here. «>» Awnp the same is true 
100—Acidolate (National Oil Products) 2c 7 of Dr. Kearns’ “Difficult Diagnostic 
eS - “S - )_ eee i Problems” (page 25). «<>» In Dr. Suip- 
ee et en 12 MAN’s article (page 15) the “Injured 
103—Anti-Pneumococcic Serum and Typing Serums (National Drug) 4 Worker” becomes articulate. It has been 
104—Antiseptic Solution (Gebauer) .-----------n--n-neeeeensneenennee 18 - S 

105—Books... 10, 14, 17 rather obvious in the “literature” to 
106—Carbon Monoxide Indicator (M. SA) A “Alarm n (M. S.A... —— 17 date that this doesn’t happen very often 
ae aan R — at least it hasn’t occurred often 
oanneelinn Seseuds | (Wisconsin “Alumni)... Lantes —73 Cover enous male his statements trite, or 
110—Gadoment (Patch) ..................... 18 even repititious. When, therefore, he 
11 t—Hayden's Viburnum Compound nna York Pharmaceutical)... = can be heard, he should be given the 
112—Ichthyol (Merck) . - r listener’s undivided attention. This is 
ee 8 ee aoe Se doubly true when he speaks with a 
ON I iain atic anpetinsnniesemcnnecralaliad 20 voice of such understanding and sym- 
116—Morlotan Ointment (Drug Products). ee Sa sadghatahice 16 pathy as is Dr. SHrpman’s: And what 
‘oh wan (Farnsworth) ----onneoocsesseesssneeeeeeeesstennnenee = he has to say is of prime and timely im- 
119—Rib-Back Blades ‘(Bard- Parker)... aay 2 portance to every medical man who 
120—Sal Hepatice (Bristol-Myers)... ........--------cec-c-seeneeeresneneenee 19 comes in contact with him. This article 
oo 7 a wong ij Sone) " is another of the presentations at the 

122—Steripak—Sterile Gauze {Johnson RE ape ee Sat 
123—Thymolidine I. TINE. srccnernctitienennisinieennentines 13 ae Cae «capes of ie 
124—Triple-Change Stethoscope (Becton-Dickinson)...........3rd Cover General Electric Company. <>» Dr 
125—Ventilation Control (M.S.A.) 17 Smirn’s interesting analysis of the 








Designate, on postcard or letterhead, the key numbers of the Products 
as to which you desire literature (and samples where offered in the ad). 
—Mail, to Industrial Medicine, 540 N. Michigan Ave.,Chicago, Ill. 


“Treatment of Inguinal Hernia” (page 
18) is from the same source. «<>» AND, 
—Continued on page 12. 





Continued from page 3— 

cago; Consultant, C. O. SAPPINGTON, M_.D., DR. P.H., Con- 
sulting Industrial Hygienist, Chicago. Official Publication of: 
American Association of Industrial Physicians and Surgeons; 
American Association of Railway Surgeons; American In- 
dustrial Hygiene Association; Association for Advancement 
of Industrial Medicine and Surgery; Association of Railway 
and Industrial Physicians and Surgeons of Kansas City; As- 
sociation of Surgeons of the New York Central System; As- 
sociation of Surgeons of the Southern Railway System; Cen- 
tral States Society of Industrial Medicine and Surgery; Chi- 
cago Society of Industrial Medicine and Surgery; Georgia In- 
dustrial Surgeons’ Association; Institute of Traumatic Sur- 


gery; Michigan Society of Industrial Physicians and Surgeons; 
Milwaukee Association of Industrial Physicians and Trauma- 
tic Surgeons; New Jersey Association of Industrial Physi- 
cians and Surgeons; New York State Society of Industrial 
Medicine. PUBLICATION AND EXECUTIVE Offices: 413 
Pleasant Street, Beloit, Wisconsin; EDITORIAL Office, 540 No. 
Michigan Ave., Chicago, Illinois. Subscription $5.00 per year 
in the United States; $5.50 per year in Canada; $6.00 per year 
in other countries. Single copies 50 cents. Title Registered 
in U. S. Pat. Off. Copyright, 1940, by Industrial Medicine Pub- 
lishing Company. Advertising Manager: STEPHEN G. HALOS, 
540 N. Michigan Avenue, Chicago. Eastern Representative: 
HAL D. CHAPMAN, 808-110 E. 42nd St., New York City. 
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INDUSTRIAL MEDICAL and RAILWAY SURGICAL 
ASSOCIATIONS 





Officers; Directors; 


Official Publication 


Committees; Meetings 


Official Publication 





The American Association of Industrial 
Physicians and Surgeons 


Component Societies 


ASSOCIATION FOR THE ADVANCEMENT 
oF INDUSTRIAL MEDICINE AND SURGERY. 

CENTRAL STATES Society oF INDUS- 
TRIAL MEDICINE AND SURGERY. 

New Jersey AssociATION oF INDUS- 
‘TRIAL PHYSICIANS AND SURGEONS. 

ASSOCIATION OF RAILWAY AND IN- 
DUSTRIAL PHYSICIANS AND SURGEONS OF 
Kansas CITY. 


TS object of this Association shall be to foster the study and discussion 
of the problems peculiar to the practice of industrial medicine and 
surgery; to develop methods adapted to the conservation of health among 
workers in the industries; to promote a more general understanding of the 
purposes and results of the medical care of employees, and to unite into one 
organization members of the medical profession specializing in industrial 
medicine and surgery for their mutual advancement in the practice 
of their profession. 


Officers 
President: Dr. Mclver Woopy, 
Standard Oil Company of New Jersey, 
New York, N. Y. 
President-Elect: Dr. Danie. L. Lyxcu, 
New England Telephone & Telegraph Company, 
Boston, Massachusetts. 
First Vice-President: Dr. Luoyp No.anp, 
Tennessee Coal, Iron & Railroad Company, 
Fairfield, Alabama. 
Second Vice-President: Dr. T. Lyte Hazvetr, 
Westinghouse Electric & Manufacturing Co., 
Pittsburgh, Pennsylvania. 
Secretary-Treasurer: Dr. Votney S. Cueney, 
Armour and Company, 
Chicago, Illinois. 


Directors 
1939-1941 


Royp R. Sarg Dr. Eowarp C, Hotmswap, 
PMouited States Public Health Railway Express Agency, 
Service, Chicago, fitinois. 
Washington, D.C. Dr. Wa. A. SAwyer, 
Dr. Carey P. McCorp, Eastman Kodak aes 
Chrysler Coporation, Rochester, N. Y 
Detroit, Michigan. Dr. Joun . PRENDERGAST, 
Dr. J. B. McConnaucny, Chrysler Motor Corporation, 
Aluminum Company of America, Detroit, Michigan. 
New Kensington, Pennsylvania. Px, Clarence D. SELsy, 
R. raid Witmer, General Motors Corporation, 
"anol = Edison ‘Company of Detroit, Michigan. 


. Harvey Bartie 
_ 4, ‘York, N. Y. Pennsylvania Railroad, 

Dr. Frepericx W. S.osez, Philadelphia, Pennsylvania. 
Automatic Electric Company, R. C. Encet 

Chicago, Illinois. Republic Steel’ Corporation, 
. Loyat A. SHoupy leveland Division, 
Bethlehem Steel Company, Cleveland, Ohio. 

Bethlehem, Pennsylvania. 


Committees 


Annual Meeting: Board of Certification: 
| * * Guouse, M.D., Chairman E. C. Hotmsrap, M.D. Chairman 
R. SAYERS, ‘D. V. S. Cueney, M.D. 
G E Watson, M.D. F. W. Stose, M.D. 
Membershi : Prestdent’s Award: 
aaa, . H. Watson, a Chairman 
L. A. SHouDY 
Satay P. Metoxs, M.D. 


a 1940 


M.D., Chairman 
v Vt M.D. 
p 3 j. Prenpercast, M.D. 





The American Association of Industrial Physicians 


and Surgeons —— Continued 
Employability of the Handicapped: Publications and Editorial Policy: 
B. tL Lyncu, M.D., Chairman ad 5 Sappincron, M.D., Chairman 
ENGEL, M.D. E. Hayuurst, M.D. 
t. t Bg + M. x. Newouist, M.D. 
© ScHRAM F. W. Stose, M.D. 
E ‘Suarves, Mar b m2 Committees oo 
RAM be rman 
Reidy a Maal Ps Prscetere: Harvey. Bartie, M.D. 
Carey P. McCorp, M. a 
B. L. Vossurcn, M.D. 


Studies on Absenteeism: 
R. R. Sayers, M.D., Chairman 
D. L. LyYncu, M.D. 
R. ' Mupp, M.D. 
W. A. Sawyer, M.D. 


; ._s 7 
A. W. SCHOENLEBER, M.D. eaten M.D. 


W. ScHOENLEBER, M.D. 





The Association for the Advancement 
of Industrial Medicine and Surgery te. 


Purpose: To disseminate accurate medical knowledge 
reference to the ym and treatment of all conditions 
arising out of and in the course of employment. 


Component Society of the American Association of 
Industrial Physicians and Surgeons 


Officers 


President: Recording Seer 
Harry VAN Ness SPAULDING, HAL cron il M. D., 
115 East 61 St, 28 Stellar Ave. 
New York City elham Manor, N. A 
Vice-President: Treasurer: 
Burke C. HAMILTON, Josern L. Ramirez, M.D., 
100 William St., o Fifth Ave. 
New York City ew York Ci ity 
Executive Secretary: 
J. J. Buackrorp, 378 Lexington y oll New York City 
(CAledonia 5-9753) 


Executive Council 
Fidelity & Casesity Insurance Co. 


rden Company 
Travelers Insurance 


. J. Hupson Biavuvett. 
. T. Warus Davis. 
. Lyte Ecos 
Frep H. ALBEE 
Georce A. Koenic Biscui 
. Witus W. Lasner..........._................Employers Liability Assurance 
Consoli d Edison 


Joun J. Wrrtmer 
Third Ave. Ry. & Bus Lines 


. Freperick L. Mosser 
Dr. ArtHur R. Titon Travelers Insurance 


Committee Chairmen 

Public Relations Committee: 

Wiis W. Lasner, 630 Fifth Ave., N. Y. C. 
Scientific Committee: 

Irvinc Gray, 41 Eastern Parkway, Brooklyn 
kaghpetize Committee: 

. A. BreNENSTUHL, 345 Hamilton St., Albany, N. Y. 

matt, Committee: 

Hatcyon HALsTeaD, 1024 Clay Ave., Pelham Manor, N. Y. 
Welfare Committee: 

SAMUEL Feuer, 304 Marcy Ave., Brooklyn 
Delegates to Convention of American Association of Industrial Physicians 
and Surgeons: 

Irvinc Gray, 41 Eastern Parkway, Brooklyn 

Icnatius P. A. Byrne, 1071 Lorimer St., Brooklyn 

Antuony Avata, tro William St., N. Y. 

Josern Z. BieGELeisseNn, 170-49 Cedarcroft Ga. Jamaica, N. Y. 
Semi-Annual Dinner: May 18. Annual Dinner: Movember 16. 
Annual Meeting and Election of Officers: December 20. 
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ICHTHYOL & 


ACCEPTED 


Manufacturing Chemish 


MERCK & CO. INC. 


Prescribed for more than 50 years because of 
its mildly local ome astringent, and 
emollient properties. “Ichthyol” is the reg- 
istered trade mark of the product supplied 
under the Merck label and originally in- 
troduced by Unna. Literature on request. 


RAHWAY, N. J. 





Terrrmesg eur 
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Partial Formula 
of ACIDOLATE 
Showing High 
Molecular Weight. 
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ao clemce Says: 


HIGH MOLECULAR WEIGHT for cow SKIN IRRITATION 


THE PHYSICIAN KNOWS: 


A Tested Detergent is often Indicated 
for Industrial Dermatitis 


Studies* show that as the molecular weight of fatty 
acids used in detergents increases, irritation to both 
normal and pathologic skins decreases. The high 
molecular weight of ACIDOLATE would therefore 
tend to lower the incidence of skin irritation. 


This scientific skin cleanser has a pH approximating that of 
the normal skin. ACIDOLATE contains no dyes or perfumes 
—the common allergens of ordinary soaps. It is a delightful 
water-soluble cleansing agent in a handy non-slip bottle with 
convenient hard rubber applicator. A few drops followed by 


water rinse is an economical aid to skin hygiene. 


NATIONAL OIL PRODUCTS CQO. 


Harrison 1M-1 New Jersey 
I WANT TO TRY ACIDOLATE. 
Please send me, free of charge, liter- 


ature and full size market package. 
HARRISON, N. J. 


*Archives of Dermatology 
& Syphilology—39:811:1939. 
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American Association of 


Railway Surgeons 
Officers 1939-1940 


POSIAENE _..-20----2nrneenreneneeee L. A. Ensmincer, M.D., Indianapolis, Indiana 
ist Vice-President ........0. W. Yorerc, M.D., Minneapolis, Minnesota 
and Vice-President Lucien Stark, M.D., Norfolk, Nebraska 

ord Vice-President —.....J]. M. Downey, M.D., Buffalo, New York 
Treasurer ........-- wT. L. HANSEN, M.D., Chicago 






SCCTEATY -erveee-vneenemnee D. B. Moss, M.D., Chicago 
Assistant-Secretary —....-O. H. Horratt, M.D., Chicago , 
Executive Committ G. G. Dowpait, M.D., Chicago 
J. R. Nitsson, M.D., Omaha. 
Chairman, Executive Commitiee .—.A. R. Metz, M.D., Chicago 








Central States Society of 
Industrial Medicine and Surgery 


1939-40 Officers 
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A group of undernourished, underprivileged children, 
recommended by hospitals in New York City and supervised 
by a physician interested in public health, was the subject 
of a 27-day nutrition study.* They were divided into two 
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G ... supplies quick energy . . . body 
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Average Weight Gain . . . «. «+ 
Hemoglobin and Red Cell Count Increase 
Hemoglobin Increase. ° ° ° ° 


Red Cell Count Increase . e a 


equal groups. Three times daily Group A was given COCOMALT 
with milk; Group B received milk with no addition. All the 
youngsters received the same well-balanced diet and excel- 
lent supervision. Naturally both showed good progress; 
however, those receiving COCOMALT showed significant gains 
over Group B. 


Group B (No cocomatt) 
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The Buffer Mechanism in Alka-Seltzer 


Study of the Comparative Rates of Hydrolysis in Acid Solu- 


tion of Sodium Acetylsalicylate Prepared by Neutralizing 
Acetylsalicylic Acid with Sodium Bicarbonate, and of the 


Sodium Acetylsalicylate in a Solution of Alka-Seltzer 
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N ORDER to determine by controlled 
methods the value of Alka-Seltzer in 
the relief of minor ailments, an extensive 
series of bio-chemical and clinical ex- 
periments were conducted. In the ac- 
companying graph one phase of this re- 
search is illustrated showing that there is 
a buffer mechanism in the Alka-Seltzer 
formula which encourages stability in 
solutions of varying acid concentrations. 
A comprehensive illustrated booklet 
will shortly be available for distribution 
to physicians, giving in rather detailed 
form the experimental methods and con- 
clusions of the investigators. A copy of 
the finished booklet will be sent to in- 


terested physicians upon request. 
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LABORATORIES: 


CONCLUSIONS 


] The rate of hydrolysis of sodium acetyl- 
e salicylate in a solution of Alka-Seltzer 
to which hydrochloric acid had been added 
is at most not more than one-fifth of that 
found for this salt prepared from an excess 
of sodium bicarbonate added to acetylsali- 
cylic acid; 


? Experimental results indicate that 
e Alka-Seltzer in solution contains an effi- 
cient buffer mechanism capable of protect- 
ing the sodium acetylsalicylate against 
hydrolysis by hydrochloric acid within a 
wide range of concentration; 


3 Experimental findings indicate that the 
e end products resulting from dissolving 
an Alka-Seltzer tablet in water are sodium 
acetylsalicylate and sodium citrate and that 
the latter serves as an efficient buffer against 
hydrolysis. 
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relief as it soothes and heals—just one of its many uses in the treat- 


ALKALOL is a carefully balanced alkaline and saline solution. Its 
“pH” closely approximates that of the blood plasma, lacrimal se- 
cretions and tissue fluids. It has been tested and endorsed by physi- 
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—Continued from page 5. 

likewise, Dr. BAGNULO’s “Industrial 
Dermatosis” (page 23), in which 
causes (with special reference to 
those of chemical origin), diagnosis, 
prevention, and treatment are ably 
and authoritatively discussed. «> 
Dr. Detaney’s “High Traumatic 
Amputation of the Thigh” was 
highly regarded at the recent An- 
nual Meeting of the ASSOCIATION OF 
SURGEONS OF THE NEW YORK CEN- 
TRAL SYSTEM where it was read, and 
requests have been numerous that it 
be published as soon as possible. 


Here it is (page 28). «>» Dr. 
CHIVERS appraises “The Industrial 
Nurse” (page 29). We feel that he 
does it so frankly, and fairly, and 
understandingly as to make his 
article “required reading” for every 
nurse who has an industrial affilia- 
tion or aspires to that distinction. 
«>» Dr. Russevui discusses “Syph- 
ilis Control” with special reference 
to railway employees. He knows 
his subject, and he treats it with 
abundant evidence of knowledge 
and ability. So well, indeed, that 
its “special” reference, by mere 
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substitution of the names of other 
industries for that of transportation, 
will make it applicable to any — 
excepting, possibly, in the fine and 
unusual cooperation with the agency 
Dr. RUSSELL represents, which has 
so distinguished the railway sur- 
geons asa whole. «<>» THEN comes 
the program of the Fourth Annual 
Meeting of ArR HYGIENE Founpa- 
TION (page 35), with the abstract 
of the Symposium on “Sick Absen- 
teeism in Industry,” held on the 
second day. We regret that space 
limitations make it impossible to 
print the abstracts of the other 
features of the program in this same 
issue. They may be described as 
presenting views on “Recent Occu- 
pational Disease Legislation;” the 
reports of the Medical Committee, 
and the Preventive Engineering 
Committee; “Labor’s Viewpoint on 
Occupational Disease Prevention;” 
“Employee Health and Public Re- 
lations;” and the experience cf the 
St. Joseph Lead Company with the 
economics of industrial health and 
hygiene. We have them all in type, 
and will include them, possibly one 
at a time, in early numbers. As to 
the “Sick Absenteeism” the Founpa- 
TION will shortly issue a separate 
bulletin to include the initial paper 
and all the discussions in full text. 
Meanwhile Dr. Lanza’s report, even 
in abstract (page 36), is a remark- 
ably clear statement, and shows the 
results of the sincere and exhaus- 
tive’ investigation that has been 
made of the problem, and the 
breadth and scope of the search for 
every factor of immediate and re- 
mote significance in its solution. 
The FOUNDATION announces that, as 
one result of the keen interest, and 
desire “to do something about it” 
shown at its recent meeting, it is 
undertaking a further “broad, co- 
operative study” of time lost 
through illness, and will announce 
further details as the work pro- 
gresses. «>» I. H. RUBENSTEIN, 
whose articles in this Journal on 
certain legal phases of industrial 
medicine, particularly the recent 
one dealing with the maintenance 
of a medical department as corpor- 
ate practice of medicine (INDUSTRIAL 
MEDICINE, October, 1939, p. 410). 
have received very favorable com- 
ment, supplies a note on “Nursing 
Service as ‘Medical Care’ under 
the Workmen’s Compensation Act” 
(page 38). «>» THEN comes Dr. 
SELBy’s review (page 39) of “In- 
dustrial Health—Asset or Liability,” 
which is Dr. C. O. SapprncTon’s 
second book just published. «<> 

—Continued on page 15. 
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FRACTURES 


DISLOCATIONS and SPRAINS 


The automobile and the machine age in industry have brought 
a new era, greatly influencing the occurrence, diagnosis, and 
treatment of fractures. Because of the ever-present danger that 
you may suddenly be called upon to handle a severe fracture 
case it is imperative that you be familiar with the best form of 
emergency treatment and the best approved methods for han- 
dling fractures, dislocations, and sprains. No better preparation 
can be made than an investment in the second edition of Key and 
Conwell — the book that teaches you how to recognize compli- 
cated fractures; how to handle emergencies; how to proceed in 
each and every case of fracture, dislocation or sprain. 


This valuable book gives detailed coverage on First Aid, Compli- 
cations, Compound Fractures, Workmen’s Compensation Laws, 
Medico-Legal Aspects, Diagnosis and Treatment, Surgical Anat- 
omy, Closed Manipulation, Immobilization, Traction, Operative 
Methods of Reduction, and After Care. Key & Conwell’s 
“FRACTURES, DISLOCATIONS AND SPRAINS?” is a practi- 
cal working guide on all fracture phases. 
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—Continued from page 12. 
FOoLLOwInc this, two programs: One, 
that of a meeting of the CENTRAL 
StTaTEs SoOcIETY oF INDUSTRIAL MEDI- 
CINE AND SurRGERY, at St. Louis, on 
Friday and Satuday, February 9 
and 10, 1940, in collaboration with 
the St. Louis Medical Society; and 
the other, that of the Conference on 
Industrial Medicine and Hygiene, to 
be held at the University of Michi- 
gan, Ann Arbor, January 11, 12, and 
13, 1940. «> OTHER imminent 
programs, not included here, are al- 
so of importance. Among them are 
(1) that of the A.M.A. Council on 
Industrial Health, set for January 
15 and 16, 1940, at the Palmer House, 
Chicago, and (2) that of the Chi- 
cago Medical Society’s Symposium 
on Industrial Medicine and Trau- 
matic Surgery, under the Chair- 
manship of Dr. Harry E. Mock, at 
St. Luke’s Hospital on January 17 
«>» INDUSTRIAL HEALTH was such a 
prominent feature of the last, and 
recent, Annual Meeting of the 
AMERICAN PUBLIC HEALTH ASSOCIA- 
TION, at Pittsburgh, as to suggest 
the editorial (page 41). <> Wer 
have two new Editors, Dr. Rosperr 
T. Lecce, of Oakland, California, 
and Dr. Oscar L. Levin, of New 
York City. Dr. Lecce is well known 
to readers of INDUSTRIAL MEDICINE. 
Among his contributions published 
in this Journal is his “History of 
Industrial Medicine and Occupa- 
tional Diseases” which ran serially 
in 1937 and 1938, and has been so 
popular as to deplete to exhaustion 
our supply of back numbers con- 
taining certain of the installments. 
In our WHo’s Wuo, Dr. Lecce is 
“distinguished for his interest and 
reasearch in the history of indus- 
trial medicine and occupational dis- 
eases.” That, however, is only one 
of his distinctions. Dr. Levin is 
Consulting Dermatologist and Syph- 
ilologist for numerous hospitals and 
institutions in the East, and for sev- 
eral insurance companies, and is 
identified with the AssocIATION FOR 
ADVANCEMENT OF INDUSTRIAL MEDI- 
CINE AND SURGERY. <«» AND one 
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INDUSTRIAL HYGIENE ASSOCIATION, 
and for the member’ of that or- 
ganization this issue carries a spe- 
cial 24-page Industrial Hygiene 
Section, containing the following 
articles: (1) “Apparatus and Meth- 
ods for Testing the Toxicity of Va- 
pors,” by D. D. IrtsH and E. M. 
ApAMs; (2) “Air Sampling of As- 
bestos Dust: Comparison of Impin- 
ger and Electrostatic Methods,” by 
J. WM. FEHNEL; (3) “Physiological 
Effects of Hot Atmospheres,” by F. 
C. HOouGHTEN, M. B. FERDERBER, M.D., 
and A. A. RosENBERG; and (4) “Les- 
sons from the History of Lead Pois- 
oning: A Review of International 
Experience,” by Lupwic TELEKy, 
M.D. A number of the members of 
the various Industrial Medical As- 
sociations are also members of the 
AMERICAN INDUSTRIAL HYGIENE As- 
SOCIATION, and, no doubt, many 
more will become so, as the place 


~ 


and importance of the work of the 
men of Industrial Hygiene grow 
better known to the men of Indus- 
trial Medicine. For those of our 
readers who may desire to be kept 
informed of the activities and de- 
velopments among the Industrial 
Hygienists, pending, perhaps, their 
applications for membership in the 
A.I.H.A., we have a limited num- 
ber of copies of this issue which 
contain the Industrial Hygiene Sec- 
tion and will be available at the 
regular per copy rate for INDUSTRIAL 
MeEpIcINE. The Industrial Hygiene 
Section will also be a supplemental 
feature of our issues of April, July, 
and October of each year. «>» 
ANOTHER regret we have, beside the 
one as to the Air Hygiene abstracts 
previously mentioned, and which is 
likewise imposed by space limita- 
tions, is that we cannot include here 
a list of the unusually fine and im- 
portant articles already scheduled 
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for the coming months. We can 
announce, however, that our Febru- 
ary issue will contain. the papers 
read at the MepIcAL CONFERENCE of 
GENERAL Motors PuysIcrans, held 
at Dayton, Ohio, last November. 
There are 16 of these papers: “Re- 
cent Developments in Relation to 
Silicosis” (GARDNER); “A Plan for 
the Control of Tuberculosis in 
Industry” (BURNELL); “Hygiene 
Studies in Welding” (Case); “Dis- 
abling Morbidity Among Industrial 
Workers” (GAFAFER); “The Indus- 
trial Nurse” (JAmMeEs); “The Doc- 
tor’s Part in the Personnel Program” 
(Cosurn); “Relationships of Indus- 
trial Medicine to Private Practice’’ 
(SEEGER); “Unfinished Business” 
(KETTERING); “Supervision of Men- 
tal Health in Industry” (PARNEY); 
“An Example of Industry’s Partici- 
pation in the Anti-Syphilis Cam- 
paign” (OcHSNER); “Study of the 
Factors of Employability, etc., of 
the Elderly” (Pau); “Early Diag- 
nosis of Acute Appendicitis” (Mc- 
ApaMm); “Relationship of the Length 
of the Inguinal Ligaments to the 
Occurrence of Inguinal Hernia” 
(HILLENBRAND); “Hernia in Indus- 
try” (JoHNson); “Antiseptics and 
Their Action” (FREEMAN); and 
“Compression Fractures of Lumbar 
Vertebrae and Other Spinal In- 
juries” (Poporsky). These subjects 
and their authors are a two-way 
invitation: to look forward with 
pleasurable anticipation, and to 
read with pleased interest. «<>» IN 
addition to the imminent medical 
meetings hereinbefore referred to, 
there remains to be noted the most 
important one of the year, not so 
imminent as to time, but of para- 
mount significance in all the ele- 
ments that make an industrial medi- 
cal meeting. It is the Twenty-Fifth 
Annual Meeting of the AMERICAN 
ASSOCIATION OF INDUSTRIAL PHyYSI- 


—Continued on page 17. 
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CIANS AND SuRGEONS, to be held on 
June 4, 5, 6, and 7, 1940, at the Hotel 
Pennsylvania, in New York City. 
The plans are shaping rapidly to- 
ward a gathering long to be remem- 
bered; and Dr. SHoupy’s Committee 
can forecast, even at this early date, 
a Program more replete with timely 
and permanent values than even the 
most sanguine expectation could 
hope for, or the completest recol- 
lection recall. We seem just full of 
superlatives this month, but their 
every use is justified, and particu- 
larly so in respect of this A. A. I. 
P. & S. June Meeting. We hope the 
enthusiasm here implied will be 
persuasive, forthwith, toward the 
earnest and definite plan, on the 
part of every reader who can pos- 
sibly do so, to attend this meeting. 
The Committee in charge is named 
on page 6 of the front section here- 
in. ¢» Awnp not to be omitted 1s 
the suggestion to advise the Com- 
mitee also named on the same page 
— Drs. C. H. Watson (Chairman), 
L. A. SHoupy, and Carey P. McCorp 
— to the effect that you intend to 
submit something you are doing to 
be considered for the second Knup- 
SEN Awarp, the bestowal of which, 
on the recipient selected by this 


Committee, will take place at the 
aforesaid A. A. I. P. & S. Twenty- 
Fifth Annual Meeting, in New York, 
next June. «>» ON page 510, of 
December’s number, the account of 
the CenTraL States Socrety’s An- 
nual Mid-Winter Clinic, at Cook 
County Hospital, on Friday, Dec- 
ember 8, was promised for this is- 
sue. It has had to be deferred, 
however, and so it is also among 
the “Coming.” «> INDUSTRIAL 
Health seems more than ever on 
everybody’s tongue — and, some- 
times, we fear, almost as glibly if it 
were as tangible, perhaps, as some- 
thing remedial which can be put on 
the tongue. Industrial Health, how- 


ever, is a result, an outcome of 
causes and influences, an effect 
which, like the liberty we prize, 
exacts its constant price in constant 
vigilance. Keep well workers well! 
Get sick and disabled people back 
to their jobs! That’s industrial 
medicine! That’s what industrial 
physicians and surgeons are doing! 
What is needed now is not so much 
for them to accelerate the pace of 
what they are already so expertly 
and ably getting done, as for more 
of them to be invited to do the same 
thing in more places. And s0, 
to the reader who may have 
pursued this comment from here 

—Continued on page 44. 
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Acute Abdominal Pain 


—“‘Every Pain Has Its Distinct and Pregnant Significance if We Will but Carefully 
Search For It.” — Hilton— 


ment among the writers 

that the diagnosis of ab- 
dominal pathology is extremely 
difficult. The field for investigation is wide, 
extending “from scalp to sole,” and the physical 
examination must be rather inclusive. It is often 
misleading rather than leading, so that the in- 
terpretation of the evidence is likely to be indefi- 
nite and puzzling. When we consider the special 
work in the laboratory and otherwise that may 
supplement the work of the clinician, it becomes 
immediately apparent that for a complete diag- 
nosis, much time may be necessary. And, 
practically, there is no time to spare and certainly 
none to waste. 

The time between the onset of the attack and 
the opening of the abdomen, if the abdomen is to 
be opened, is the real deciding factor in the ulti- 
mate outcome of the case. This time element is 
more important than the skill of the individual 
surgeon. It is the conclusive argument for speed 
in determining the question, but that does not 
mean haste at the cost of accuracy. It does mean 
diagnosis completed in the early hours of the at- 
tack, if that is possible, and any procedure that 
may simplify or hasten such diagnosis is impor- 
tant and valuable. 

It seems pertinent to state that, in addition to 
the usual tests of his powers, the clinician is con- 
fronted by another that may be also misleading as 
to the organic cause. The disease may be of 
psychogenic origin and the effects be, therefore, 
far removed from the site of manifestation. How- 
ever, there is one symptom so universally present 
that it accounts for the presence of the practition- 
er, and it also demands of him the application of 
all his knowledge, skill and ingenuity. That symp- 
tom is pain. It may be called abdominal crisis, 
visceral pathology or, simply, belly-ache but it is, 


"T inent is unanimous agree- 


LAURENCE H. Mayers, M.D., 
Chicago 


as pain always is, a warning and 
a guide. Abdominal pain is to 
the patient a grim reality, but 
to the searcher for its location, 
its source and its cause, it is a shifty, elusive, and 
often a deceptive, manifestation. 

The visceral organs are devoid of true pain 
fibers. To crush or burn or press upon a viscus 
causes no pain. This assertion invites controversy 
and is usually accompanied by modifying words 
or phrases, but, for present purposes, we may say 
that the heavy evidence is against the presence of 
pain receptors in the visceral walls. So, like the 
practitioner who is called in the case, we begin 
with an abdominal pain, and our job is to find 
where it is, what it is, why it is and, of course, 
what to do about it. 

“Many physiologists,” says Brown, “believe that 
hypertonus, increased pressure amd over-active 
peristalsis are the causes of so-called abdominal 
pain, that impulses may arise in afferent nerve 
endings of the viscera as a result of stretching or 
compression, that this pain is not localized but is 
usually referred to certain areas in the surface of 
the body and may be associated with superficial 
or even somewhat deeper sensitiveness of the cu- 
taneous and muscular covering. But this explana- 
tion, while fairly satisfactory as to the intestine, 
is not enough to explain the pain met with in cer- 
tain other portions of the abdomen, notably the 
stomach. Here we must presuppose that the dis- 
ease produces a very definite hypersensitiveness; 
possibly the development of irritable foci in cer- 
tain regions of the spinal cord, due to repeated ab- 
dominal impulses.” 

“Thus, in our analysis of the causes of abdomi- 
nal pain, perhaps our best explanation, is that ab- 
dominal impulses may result in referred pain— 
the viscero-sensory reflexes—in tenderness, that 
is, cutaneous or muscular hyperalgesia. Possibly 
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certain sensations are due to a lowered threshold 
of pain or to hypersensitiveness of the lesion itself, 
or in that area of the spinal cord connected with 
the lesion through its nerve supply.” 

“Confusing factors in interpreting abdominal 
pain are the similarity of nerve supply to many 
of the abdominal viscera, as well as to certain con- 
tiguous organs, as the heart and lungs, the differ- 
ent paths through which pain sensations may 
leave the viscera, the closeness of visceral organs 
to one another, and it must be remembered that 
only the thin diaphragm separates the organs in 
upper and lower cavities. To this must always be 
added individual variation in response to stimuli.” 


Many Points to Consider 


LL these factors and variables must be consid- 
ered in the process of analyzing and inter- 
preting an abdominal pain. They may be classed 
as physiological imbalance, organic pathology, 
local or general hypersensitiveness, both congeni- 
tal and acquired; confusion of symptoms arising 
from similar nerve supply and nearness of organs 
to one another; and the whole affected tremen- 
dously by the emotional stability, or the lack of 
it, of the patient. 

Head lays down this rule: “When a painful 
stimulus is applied to a part of low susceptibility 
in close connection with a part of much higher 
sensitivity, the pain is felt in the latter rather 
than in the part to which the stimulus is actually 
applied.” 

In his “Practice of Surgery,” Dean Lewis gives 
the following differential diagnoses of a few of 
the major causes of abdominal pain. 


Cuoecystic D1sEAsE: . 
1. Renal colic. 
2. Peptic ulcer. 
3. Appendicitis. 
4. Acute pancreatitis. 
5. Tabes dorsalis. 
6. Angina pectoris. 
AcuTEe APPENDICITIS: 
. Lead colic. 
. Salpingitis. 
. Rupture of a tubal pregnancy. 
. Rupture of a Graafian follicle. 
. Pinworms (child). 
Gastric crisis in tabes. 
. Spinal arthritis, hypertrophic. 
Herpes zoster. 
. Gastro-intestinal crises associated with pur- 
pura. 
10. Typhoid fever. 
11. Measles. 
12. Right-sided epididymitis. 
13. Stone in right ureter. 
14. Pneumonia—especially in young children. 
15. Pyelitis. 
16. Pneumococcus peritonitis in children. 
17. T.B. peritonitis. 
18. Intussusception in children. 
19. Acute enteritis in children. 
20. Acute cholecystitis. 
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. T.B. adenitis. 

22. Meckel’s diverticulum, acute. 

23. Twisted ovarian cyst pedicle. 

24. Acute pancreatitis. 

25. Acute inflammation of the persistent 
urachus. 

26. Torsion of the great omentum—older in- 
dividuals. 

27. Omentitis. 

28. Influenza. 

29. Ulcer. 


INTUSSUSCEPTION: 
1. Acute colitis. 
2. Thoracic disease. 
3. Henoch’s purpura. 


Gastric ULCER: 

. Carcinoma. 

. Diverticuli. 

. Chronic cholecystitis and cholelithiasis. 
Chronic appendicitis. 

Hepatic cirrhosis. 

. Fibrotic splenomegalies. 

. Syphilis. 

In the differential diagnosis of acute appendi- 
citis, Nelson’s Surgery System lists the following: 
. Gall-bladder. 

Renal colic. 

. Pyelitis. 

. Salpingitis. 

. Ectopic pregnancy. 

. Intestinal obstruction. 

. Perforation of gastric and duodenal ulcer. 

Acute hemorrhagic pancreatitis. 

. Embolism of the superior mesenteric 
artery. 

10. Thrombosis of the superior mesenteric vein. 

11. Acute gastritis. . 

12. Pneumonia, pleurisy, empyema. 

13. Diverticulitis. 

14. Regional enteritis. 

15. Mucous colitis. 

16. Acute mesenteric lymphadenitis. 

17. T.B. peritonitis. 

18. Ruptured ovarian follicle. 

19. Lead colic. 

20. Tabetic crisis. 

21. Coronary occlusion. 


There are 12 types of colitis listed with the no- 
tice that the age incidence is highest in the fourth 
and fifth decades. 


Symptom Groups 


_ OF this may be more confusing in the cita- 
tion than in the reality, but possibly not. 
These diseases, for purposes of diagnosis, have 
been variously broken down into groups by dif- 
ferent writers, according to their experiences or 
their tastes. Burgess considers the diagnostic value 
of general symptoms which may be present in an 
acute abdominal crisis, listing them as follows: 

1. Various degrees of shock or collapse. 

2. Alterations in the frequency and character of 
the pulse. 

3. Changes in the temperature. 
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4. Alterations in the type of respiration. 

5. Other symptoms, such as dry and furred con- 
dition of the tongue, hiccough, strangury and 
tenesmus. 

He then says: “These general symptoms are use- 
ful in directing attention to the possibility of a 
crisis having occurred, yet give no clue to its na- 
ture, nor are they alone of much value as indica- 
tions for treatment. They may occur alike in 
serious and comparatively trivial abdominal le- 
sions, as evidenced on the one hand, by the pro- 
found degrees of shock which may accompany a 
simple contusion of the abdominal wall, or be 
present during an attack of colic; while, on the 
other hand, cases of perforation of a viscus are 
sometimes seen with practically no rise of tem- 
perature or pulse, and with very little, if any. 
shock.” 

It is then, he says, mainly upon the local symp- 
toms and signs—those referable to the abdomen 
itself—that we have to rely in deciding questions 
of diagnosis and treatment in any acute abdominal 
crisis. 
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These symptoms are: 
1. Abdominal pain. 
2. Cutaneous hyperalgesia 
reflex). 
. Tenderness, local and general. 
. Nausea, vomiting. 
. Muscular rigidity (viscero-motor reflex). 
. Abdominal distention. 
. Presence of free gas in the peritoneal 
cavity. 
. Presence of free fluid in the peritoneal 
cavity. 
. Local abdominal and pelvic swelling. 
. Certain changes observable upon rectal ex- 
amination. 

In all the lists of abdominal disturbances listed 
their general character will be noted. Burgess 
makes a quantitative reduction and he discusses at 
some length the local symptoms listed. Indeed he 
says that for his own guidance, he has a mental 
classification of five groups, “and although some 
of the rarer conditions do not fall exactly under 
any such heads, yet I have found it a very con- 
venient scheme to have in mind at the bedside.” 

The groups are: 

1. The colics. 

2. The perforations. 
3. The hemorrhages. 
4. The inflammations. 
5. The obstructions. 

I have found, however, in 
reviewing the works of the 
various authors on the com- 
mon manifestations of the 
acute abdomen, such a 
paucity of information con- 
cerning the order of fre- 
quency of the various dis- 
eases in the different age 
groups that I consulted a 
number of surgeons, intern- 
ists, and pediatricians who, 
out of their experience, com- 
piled the lists which appear below. This is a 
classification which seems to simplify diagnostic 
procedure, reduces the time requirement for com- 
pleting the work and probably insures greater ac- 
curacy. 

It is also of value to realize from the outset that 
the majority of chronic abdominal pains and dis- 
comforts, either local or general, do not arise from 
organic visceral lesions. The longer the pain has 
continued the truer this is, for organic disease, as 
a rule, progresses to subacute or acute crises. 


Evaluating the Patient’s Pain 


N HIS work, “Diagnosis and Treatment of Di- 
gestive Tract Pain,” Jones says: “It is obvious 
that any treatment directed toward the control of 
painful sensations arising from disturbances in the 
gastro-intestinal tract must first involve a consid- 
eration of the causes underlying the patient’s com- 
plaints. Such a statement is so obvious that it 
seems almost like an unnecessary commentary 
upon therapeutic procedures. It happens alto- 
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gether too frequently, however, that a physician 
or a patient will depend upon medication or regi- 
men to control his symptoms without undertaking 
adequate diagnostic studies. It is frequently im- 
possible to differentiate between the pain associ- 
ated with organic disease and that caused by func- 
tional disturbances. It is therefore of primary im- 
portance that careful diagnostic measures be car- 
ried out before accepting the conception that a 
patient’s pain, no matter how well localized or 
severe, is caused by a functional disturbance.” 

The end sought in the diagnosis of abdominal 
pathology is to determine the therapeutic pro- 
cedure; whether it is a medical case or whether 
surgical intervention is required, and without a 
laparotomy. It is always, therefore, necessary to 
exclude medical diseases before concluding that 
the condition is one calling for surgery. Opening 
the abdomen is not to be lightly advised. The 
dextrous hand should not be permitted to reach 
out in advance of the judgment, however per- 
fect the latter may be. 

However, true clinical research is not to be writ- 
ten down in value despite its difficulties as com- 
pared with laboratory investigation or surgical 
exploration. Clinical research, if done scientifi- 
cally and thoroughly by one whose knowledge of 
both the science and the art of medicine is sup- 
ported by experience, is productive of highly satis- 
factory results. 
clinical research is at its peak in the interpreta- 
tion of abdominal pain. 


Cardiovascular Applications 


F THE cardiovascular affections, coronary dis- 

ease ranks first in the production of low chest 
or upper abdominal pain. Acute coronary occlusion 
is the most severe if not the most frequent mani- 
festation of coronary disease. An acute coronary 
occlusion is typically ushered in by persistent se- 
vere pain beneath the sternum, usually radiating 
to the shoulder girdle and often down one or both 
arms. However, this radiation may be downward 
into the epigastrium or over to the liver and gall- 
bladder area; or occasionally into the lumbar re- 
gion. Again, in less typical attacks the severest 
pain may be localized beneath the tip of the ensi- 
form while in some cases nausea and vomiting to- 
gether with epigastric fullness and discomfort are 
more pronounced than any chest pain. 

First cousin to coronary thrombosis in symptoms 
and etiology is angina pectoris, since both affec- 
tions are due to interference with the coronary 
circulation and to the presence of some degree of 
coronary sclerosis. The anginal pain may be at 
first indistinguishable from that of actual throm- 
bosis; but in the former the interference with cor- 
onary circulation is temporary while in the latter 
it is permanent, and the clinical course varies ac- 
cordingly. Anginal pain is a matter of seconds or 
minutes while that of thrombosis is of minutes, 
hours, or even days. Anginal attacks are pre- 
cipitated by greater than average exertion, either 
physical or emotional, while attacks of thrombosis 
are not so directly related to either. 
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Coronary disease is responsible for still another 
group of cases presenting low chest or upper ab- 
dominal pain as their chief symptom. This is the 
group of early coronary sclerosis with neither 
frank anginal nor thrombotic manifestations but 
who complain of discomfort after eating or after 
moderate exercise or both. This group is per- 
haps more important relatively than any other 
because it includes those cases in which the diag- 
nosis is most often missed and in which an accur- 
ate diagnosis at this stage would be of greatest 
benefit to the patient. These patients are regular- 
ly treated for indigestion and all too often die of 
an acute coronary occlusion or sudden myocardial 
failure and are listed by our daily press as victims 
of “acute indigestion.”* 


Grouping the Ages for Diagnosis 
dene age incidence of abdominal disease has a 
most important relation to the diagnostic pro- 
cedure. It is simplifying and in many cases it 
makes it possible to eliminate at once investiga- 
tions which may, of course, be later taken up if the 
conditions point to something rare or unusual.. In 
the great majority of cases, however, the investi- 
gation will conclude itself much more speedily 
when the age of the patient is taken for guidance. 

It is true that in any grouping according to age 
there will be overlappings because age is not 
definitely marked by the numbering of years, but 
age divisions, experience has shown, have a par- 
ticular value. 

In the new-born and very young group, there 
are physiological characteristics which mark 
them as a distinct class. Brennemann points out 
also that these cases are the more difficult because 
the patients can offer no oral information. Pos- 
sibly this is not a difficulty, because no descrip- 
tion may be better than the querulous and mis- 
leading explanations of a stricken adult. When 
symptoms are likely to be vague, the squirmings 
of a baby may be more eloquent than the con- 
fused explanations of a grown-up on the verge of 
collapse. 

Our first age division is concerned with the new- 
born to two year old group. In this group the five 
most common causes of abdominal pain, in order 
of frequency, are: 

1. Hunger. 

2. Nasopharyngitis. 
3. Gastro-enteritis. 
4. Intussusception. 
5. Pneumonia. 

Less common causes are: 

A. Below the diaphragm: 
. Appendicitis. 
Hernial obstruction. 
Pylorospasm. 

. Pylorie stenosis. 
Volvulus. 

. Pyelitis. 

. Peritoneal bands. 
Congenital syphilis. 
Meckel’s diverticulum. 
Imperforate anus. 
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tussusception; and (III) Stomach, gastritis, hunger. 


It is well to follow the remarks in “Practice of 


Pediatrics,” edited by Joseph Brennemann, in this 
summary. 


First, it must be remembered that vomiting 


occurs in early childhood at the beginning of 
nearly all infections; with high fever in any 


severe pain, fright or cry- 
ing spells; with intercranial 
pressure, and this is often 
projectile in type; and 
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Ureteritis 
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is Cystitis 
| Varices 
__— Trauma 


Any one of the 
above conditions 
may contribute to, 
or be the cause of, 
pain of renal origin, 
and this pain _ 
manifests itself as 
abdominal in nature. 


; Carcinoma prostate (male) 
| Prostatitis (male) 


Colic, intermittent and 
agonizing, comes on at a 
certain time of day, usu- 
ally in the late afternoon 





often is referred to 
the abdomen and 
simulates the pain 
found in various 
acute abdominal 
conditions. 
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DIAGRAM I. 


COMMON SITES OF RENAL PATHOLOGY CAUS- 
ing acute abdominal pain. 


11. Persistent urachus. 

12. Hirschsprung’s disease. 
13. Wilm’s tumor. 

14. Pinworms. 
B. General: 

1. Acute infectious diseases. 


Pain Is An Indication of Trouble 


pa: being subjective, is all but impossible of 
description or classification, despite the many 
attempts that have been made. It may be sudden 
and acute, dull and persistent, agonizing and inter- 
mittent, spasmodic and crippling. A pain may be 
one thing to one person and something quite differ- 
ent to another. To the clinician, however, a pain 
is an indication of trouble and a result rather than 
a cause of it. Given a pain to start with and he 
has struck a scent that may lead him far. So we 
begin with a baby that has apparently an ab- 
dominal pain. 

The pictures show: (I) Pain in diseases of the 
lungs, referred pain; (II) Ileo-cecal junction, in- 
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2. Its sudden cessa- 
tion. 
3. Its tendency to 


recurrence. iliac abscess. 

4. The pain is re- E. Small gut pain. 
ferred to certain F. Renal colic. 
characteristic G. Large bowel pain. 
areas. 
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THE COMMON SITES TO WHICH PAIN IS RE- 
ferred in the various forms of colic. 
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or early evening. It occurs so predominately in 
the first few months of life that the laity calls it 
“three-months’ colic” and accepts it as a natural 
dispensation. 

A sudden, severe, sharp, recurring pain in the 
abdomen during middle or later infancy or early 
childhood, is to the mother a major event so abrupt 
and stormy in its onset, that she commonly volun- 
teers the hour, not the day, when it began. Such 
a pain, which is invariably accompanied by per- 
sistent vomiting, always creates a suspicion of an 
acute intestinal obstruction. This is nearly al- 
ways an intussusception and, in the majority of 
instances, an iliocecal intussusception. 

The pain of pyloric stenosis is not acute but a 
slight restlessness and other evidence of discom- 
fort will usually be noted at the time when peris- 
taltic waves are well marked. Wrinkling of the 
brow has been pointed out as a fairly common 
symptom of pyloric stenosis. 

Henoch’s purpura manifests itself by sharp, 
intermittent, colicky pains in the abdomen and 
hemorrhage from the bowels. 

The pain of appendicitis is usually intermittent 
but rarely intense. As in the adult, it is usually 
referred at first to the region of the umbilicus but, 
after a few hours, it shifts to the site of the lesion. 

The pain of acute peritonitis is usually severe, 
distressing and fairly constant. That of tuber- 
culous peritonitis is, however, usually mild if it is 
present at all, unless there is obstruction due to 
glands, adhesions, or masses. 

In the early stages of acute infection, notably 
of the upper respiratory tract, and possibly be- 
cause they are more frequent than all other in- 
fections combined, there often occurs a sharp, 
intermittent pain which is nearly always referred 
to the umbilicus. Practically this pain is not ac- 
companied by tenderness. It gives the impres- 
sion of a neuritic or referred pain and later on 
there may be some tenderness, not infrequently 
in the lower right quadrant. This latter may 
result from inflamed mesenteric glands. 

The pain of pneumonia, or, more properly, of a 
pleurisy of the middle portion of the diaphragm 
accompanying a lower lobe pneumonia, is quite 
commonly referred to the abdomen in the corres- 
ponding side. There is usually less tenderness and 
voluntary resistance, often more pain, and a higher 
localization than in appendicitis. Pain from the 
periphery of a diaphragmatic pleurisy may also be 
referred to the region of the neck or shoulder on 
the corresponding side. 

Carnett has repeatedly called attention to a 
superficial pain and tenderness, often in the region 
of the appendix, due to intercostal neuralgia. Ap- 
pendicitis is ruled out because the tenderness is 
not lessened on firm pressure if the abdominal walls 
are tensed voluntarily by holding the breath and 
bearing down in the older individuals, or by hold- 
ing the legs or the head and shoulders extended 
above the level of the body and off the mattress. 
in the case of the younger child. 

The pain due to an anorectal stricture with 
megacolon may be relatively mild. It may vary 
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from mildness to an agonizing colic such as is en- 
countered in early infancy. 

Localized abscesses in the abdomen cause pain, 
but usually they are characterized rather by tend- 
erness. Tumors are usually free from both unless 
they cause distention or obstruction. 


Tenderness and Rigidity 


ENDERNESS and rigidity are of greater diag- 

nostic significance than is unelicited pain. They 
commonly furnish the answer raised by the warn- 
ing signal of spontaneous pain. Tenderness accom- 
panied by fever usually means acute inflammation 
at the site of the tender area. It is commonly more 
dependably evaluated during palpation by watch- 
ing for a change of expression, a twitching of 
the face or an “ouch,” or by noting localized re- 
sistance to palpation as shown by voluntary tens- 
ing of the abdominal muscles or by trying to re- 
move or evade the palpating hand, than by per- 
sistent and futile questioning as to whether “this 
spot” or “that spot” is tender or more tender than 
the other. 

Voluntary rigidity is a conscious, variable and 
purposeful muscular defense that is constant, un- 
der the control of the will and indicates inflamma- 
tory involvement of the peritoneum. 

Involuntary rigidity is an automatic, boardlike 
muscular defense that is constant, not under the 
control of the will and indicates inflammatory in- 
volvement of the peritoneum 

Tenderness and rigidity are the most important 
signs of acute intra-abdominal infection. Tender- 
ness in one spot is the most dependable single sign 
in early appendicitis and may or may not be ac- 
companied by voluntary, never by involuntary, 
rigidity. It is nearly always more marked than 
is spontaneous pain. It is commonly around Mc- 
Burney’s point, but may be higher and retrocecal 
or lower, depending upon the position of the ap- 
pendix and the part involved. 


Differential Diagnosis of Appendicitis in Chil- 
dren: 
. Acute pyelitis in girls. 
. Pleurisy, pneumonia, pericarditis. 
. Upper respiratory tract infections. 
. Mesenteric lymphadenitis. 
. Acidosis. 
Peritonitis from pneumococcus, streptococ- 
cus or gonococcus. 
7. Intussusception (more frequent in infants 
than appendicitis). 
8. Typhoid fever. 
9. Tuberculosis of the spine. 
10. Inflammatory lesion of Meckel’s diverti- 
culum. 
RaRE: 
11. Mesenteric cysts. 
12. Volvulus. 
13. Salpingitis. 
14. Coxalgia. 
15. Torsion of the omentum. 
16. Purpuric colic. 
17. Twisted pedicles of ovarian cysts. 
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male, is fourth in the female, and others will be 
noted in the listings. 

These variations continue in the higher age 
groups. They should be kept in mind as should 
also the organic differences which have such a pro- 
found influence on emotional reactions. 

In all ages from 12 to 40 appendicitis appears 
as the most frequent cause of abdominal pain. In 
the highest age group—40 to 65—it is second in in- 
cidence among males and third among females. It 
is, therefore, first in importance for consideration. 
Its order of frequency, however, does not alone 
win for it this priority. It is an ever- 


Salpingitis a p\ oan present possibility, and its nearness to 
nats the Potted Ouesten other viscera makes it a complicating 
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DIAGRAM IV. 


SOME DISEASES OF THE REPRODUCTIVE SYS- 
tem which may give rise to Abdominal Pain. 


Pyelitis is most frequently seen among children 
of the diaper age. It is exceptional to see it in the 
first weeks of life, and after the second year it 
decreases quite definitely in frequency. It is six 
times as common in girls as among boys. 

If we leave out of account the common cold and 
its sequelae, acute infection of the urinary tract is 
one of the most common diseases of infancy. 


Grouping by Sex as well as Age 
ye OUR process of simplifying diagnostic pro- 
cedure in abdominal pains by division into 
groups according to age, we must now add for the 
12- to 20-year classification, a second grouping— 
that of sex. This sex distinction is obviously 
necessary because of organic variations but the 
differences do not end here. The frequency of dis- 
ease in similar organs is by no means the same in 
both sexes. Appendicitis is equally common but 
gastro-enteritis is second in frequency among men 
and third among women. Pneumonia, third in the 


Salpingitis is most frequent among those pe- 
culiar to the females. It is usually the result of 
a primary mild infection and the signs and symp- 
toms are: 

1. Pain—lower abdomen, especially on move- | 
ment. Sharp, patient doubled over. May radiate 
to back or thighs. 

2. Burning on urination. 

3. Bartholinitis. 

4. Endocervicitis. Pus discharge, profuse, yellow. 

5. Fever, 99.5-104°. 

6. Leucocytosis, 
20,000. 

7. Pulse increases, 100-130. 

8. Acute symptoms last 10 days to two weeks 
and then subside. 

In fighting salpingitis nature causes both ends 
of the infected tube to be occluded. Encapsula- 
tion destroys the gonococcus and a degree of heal- 
ing follows. It is upon this fact that the now uni- 
versally accepted principle of palliation during the 
acute stage is based. 

Gonococcal pelvic inflammatory disease is rarely 
fatal and operative delay is, therefore, not danger- 
ous; it is in fact the safest plan. The more these 
cases are studied, the plainer it becomes that 
operative intervention is ill advised during the 
acute stage. It is only in recent years that surgeons 
have begun to appreciate the extent to which 
healing is likely to occur and what massive lesions 
may heal without surgical intervention. Treat 
these cases expectantly. 


10,000-18,000; rarely over 


Salpingitis and Appendicitis 


OT infrequently the most troublesome differ- 
ential diagnosis is between salpingitis and 
primary appendicitis. In appendicitis the symptom 
sequence is usually more characteristic and the 
pain is likely to be only on the right side. In salpin- 
gitis the pain will probably be more severe in the 
left side, which is seldom the case in the early: 
stages of appendicitis. It must also be noted that 
in salpingitis the lower abdomen is often rigid, 
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AREAS 


A. Gall-Bladder. 

B. Appendix. 

C. Fallopian Tube. 
D. Large Bowel. 


E. Gastric and Duodenal, 


F. Small Bowel. 
G. Fallopian Tube. 


DIAGRAM V. 


SHOWING THE AREAS WHERE HYPERALGESIA 

is elicited when Present. The Width of the Shaded 

Areas does not denote Lateral Spread, but merely 

represents the Degree of Intensity of Reflex in Typi- 
cal Cases. 


movement is restricted on respiration and there 
may be considerable distention. 

To exclude acute salpingitis the points to be 
considered are that the characteristic order of on- 
set of the symptoms in acute appendicitis, as de- 
scribed by J. B. Murphy (and listed below) is 
much less pronounced; the initial pain is referred 
to below the umbilicus and the cutaneous hyper- 
algesia of salpingitis is most marked at a site well 
below that of appendicitis. The previous history 
of vaginal discharge, pelvic troubles and so on may 
assist. Eighty percent of the cases of salpingitis 
are caused by gonococcus infection. 

The characteristic order of onset of the symp- 
toms in acute appendicitis as described by the 
late J. B. Murphy: 

A. Pain. 

B. Nausea. C. Vomiting. 

D. Tenderness and rigidity. 
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E. Temperature. 
F. W.B.C. up—12,000 to 30,000; 70% poly- 
morphonuclears. 


Hyperalgesia 
N THE normal state impulses are con- 
stantly passing both in an afferent direc- 
tion to the spinal cord from the viscera, and 
efferently from the cord to the skin and 
muscles of the abdominal wall, the host being 
unaware of their existence. 

When a viscus becomes diseased the affer- 
ent impulses are naturally of a more irritant 
nature, and the spinal segment or segments 
receiving the impulses are in a state of hyper- 
excitability. 

Under normal conditions, a mild stimulus 
such as a light pinch elicits a tactile rather 
than a painful impulse over the cutaneous 
nerve. However, if a cutaneous nerve con- 
nected with a hyper-excitable segment re- 
ceives a similar stimulus, it is probable that 
pain will result. 

The skin area which is excessively sensitive 
to pain is said to be “hyperalgesic.” Theor- 


etically the whole cutaneous distribution of 
the hyper-excitable segment might be ex- 
pected to be hyperalgesic, but in practice it 
is found that the areas of increased sensibility 
to pain are localized. 

It is the author’s belief that the presence 
of these hyperalgesic areas is of very great 


value in localizing a diseased viscus. How- 
ever, the absence of hyperalgesia does not 
rule out the possibility of visceral disease. 
Should the diagnosis of such disease seem 
probable upon other grounds, the absence of 
any hyperalgesia must be-ignored. The sud- 
den disappearance of hyperalgesia, after hav- 
ing once been definitely elicited, is always a 
grave sign, indicating interruption of the reflex arc, 
as by thrombosis of the mesentery of the appendix, 
or gangrene. 

Ligat’s method of exciting reflex response is to 
grasp the skin and subcutaneous tissue firmly be- 
tween the finger and thumb and draw them away 
from the deeper layers of the abdominal wall. “If 
an abnormal reflex is produced, it is at once recog- 
nized; the patient winces, he may even cry out if 
a sharp response is elicited.” This method has the 
great advantage over other methods of applying 
the stimulus in that no pressure is made and, 
therefore, confusion with hyperalgesia of deeper 
structures is obviated. These hyperalgesic areas, 
while serving to indicate the organ at fault, are 
quite unaffected by the position of that organ in 
the abdominal cavity. For example the “appendix 
area” of hyperalgesia is the same whether the vis- 
cus be in its usual position in the right iliac fossa 
or in one of the less frequent locations such as the 
pelvis, in the hepatic region, or even the left side. 
This last is obvious in view of the fact that, re- 
gardless of the location of the organ, its nerve sup- 
ply emanates from the same spinal segments. 

Localized deep tenderness must be carefully 
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SYMPATHETIC VISCEROGENIC REFLEXES FROM THE APPENDIX 


The common signs and symptoms of acute appendicitis are more easily explained when viewed as viscerogenic 
reflexes. A viscerogenic reflex may be defined as: The performance of any body function under the control of 
an impulse transmitted from a nerve center in response to an impulse sent to that center from some internal 
organ. The sympathetic connections involved in bringing about these symptomatic reflexes are diagrammatic- 
ally shown in this figure. All sensory afferent impulses from the appendix enter the cord by way of the splanch- 

nic nerves and the sympathetic chain. 

FIGURE A. The typical area of cutaneous hyperesthesia with altered response to pain, heat, and cold. There 

is point tenderness and pain on traction away from the appendix. 

FIGURE B. The area of muscular rigidity with increased tension in portions of the rectus abdominis, external 

oblique, internal oblique, transversus abdominis, and lower intercostals. 


FIGURE C. Vasomotor, sudomotor, and pilomotor changes frequently occur in the appendix triangle. 


FIGURE D. Various involuntary motor responses occur in the viscera: There is vasodilatation in the cecum 
and appendix and decreased muscular activity in the ilium and colon with contraction of the ileocecal valve. 


differentiated from superficial cutaneous hyper- 
algesia. It is always a valuable sign. As the vis- 
cera themselves are insensitive to pressure or pain, 
when pain is elicited by pressure over any area of 
the abdominal wall, such pain may be due either 
to cutaneous hyperalgesia (a true viscero-sensory 
reflex) , or to local peritoneal irritation from stimu- 
lation of the subserous nerve plexus connected 
with the cerebro-spinal system; it is not due to di- 
rect pressure upon the diseased viscus itself. Thus 
the pain elicited by deep pressure over “Mc- 
Burney’s” point in acute appendicitis, and local- 


ized by the patient as the point pressed upon, 
arises not from direct pressure upon an inflamed 
appendix, but from pressure stimulation of the 
sub-serous nerve plexus which is rendered unduly 
irritable by extension to it of irritation from such 
appendix, no reflex being involved. 

The importance is emphasized of a clear appre- 
ciation of the difference between subjective pain, 
cutaneous hyperalgesia and local deep tenderness. 
In appendicitis each is manifested in a different 
area; the subjective pain has reference to the 
umbilical area, the cutaneous hyperalgesia to the 
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appendix area and the local tenderness usually to 
“McBurney’s” point. 7 

Differential diagnosis of abdominal pain covers 
so much, as the listings herein show, that exhaus- 
tive treatment is beyond the scope of this article. 
The difficulties, however, are inseparable from the 
anatomical configuration and the physiological in- 
terrelation of the various viscera. This being the 













Tue Conpit1ions CAUSING ABDOMINAL PAIN IN THE 
NEWBORN TO Two YEAR OLD 








THE FIVE MOST COMMON CAUSES: 
1. Hunger. 
2. Nasopharyngitis. 
3. Gastro-enteritis. 
4. Intussusception. 
5. Pneumonia. 


LESS COMMON CAUSES: 
A. Below the Diaphragm: 
















1. Appendicitis. 8. Congenital syphilis. 
2. Hernial obstruction. 9. Meckel’s diverticulum 
3. Pylorospasm. 10. Imperforate anus. 

4. Pyloric stenosis. 11. Persistent urachus. 

5. Volvulus. 12. Hirschsprung’s disease. 
6. Pyelitis. 13. Wilm’s tumor. 

7. Peritoneal bands. 14. Pinworms. 





B. General: 
1. Acute infectious diseases. 
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Tue ConpiITIONs CAUSING ABDOMINAL PAIN IN THE Two 
YEAR O_p To TWELVE YEAR OLD GROUP 








THE FIVE MOST COMMON CAUSES: 
1. Appendicitis. 
2. Pneumonia. 
3. Gastro-enteritis. 
4. Acute infectious diseases. 
5. Nasopharyngitis. 
OTHER CAUSES WHICH ARE LESS COMMON: 


A. Above the Diaphragm: 
1. Rheumatic pericarditis. 


B. Below the Diaphragm: 














1. Acute intestinal 7. Renal colic. 
obstruction. 8. Pinworms. 

2. Pyelitis. 9. Acute abdominal 

3. Pylorospasm. lymphangitis. 

4. Tuberculous 10. Fecal impaction. 
peritonitis. 11. Foreign bodies. 

5. Pneumococcus 12. Peritoneal bands. 
peritonitis (girls). 13. Meckel’s diverticulum. 





6. Volvulus. 14. Wilm’s tumor. 








case, we believe the diagrams will be helpful if 
only because they present a visualization that is 
simplifying. 

As Livingstone has clarified the reflexes, 
when the abdominal walls are studied for a re- 
view of operative surgery, anatomical considera- 
tions are of chief importance, but when the ab- 
dominal muscles are reviewed for the purpose of 
gaining some clinical understanding of the reflex 
spasticities which may accompany disorders with- 
in abdominal organs, the major emphasis must be 
placed upon the innervation, central connections 
and functions of the muscles rather than upon 
their position. The reflex mechanisms by which 
tension variations of the contractile tissues are 
produced, prove complicated. Abdominal organs 
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are connected with the spinal cord through the 
white rami communicantes of the sympathetic 
nerves and the white rami associated with abdomi- 
nal viscera pass to the spinal cord, exclusively be- 
tween the fifth thoracic and the second or third 
lumbar cord levels. Skeletal muscles of the trunk 
which exhibit clinical evidence of reflex spasticity 
from diseases within intra-abdominal viscera are 












Tue ConpbITIONS CAUSING ABDOMINAL PAIN IN THE 
TWELVE TO TWENTY YEAR GROUP 


THE FIVE MOST COMMON CAUSES (in order of frequency): 





MALE FEMALE 
1. Appendicitis. 1. Appendicitis. 
2. Gastro-enteritis. 2. Salpingitis. 
3. Pneumonia. 3. Gastro-enteritis. 
4. Gastric and duodenal 4, Pneumonia. 
ulcer. 5. Pregnancy. 
5. Acute intestinal 
obstruction. 
OTHER CAUSES WHICH ARE LESS COMMON: 
A. Above the Diaphragm: 
1. Nasopharyngitis. 
2. Pleurisy. 
3. Pericarditis. 
4. Empyema. 
B. Below the Diaphragm: 
MALE FEMALE 
1. Tuberculous peri- 1. Twisted ovarian 
tonitis. pedicle. 
2. Volvulus. 2. Rupture of a Graafian 
3. Acute abdominal follicle. 
lymphangitis. 3. Pyelitis. 
4. Foreign bodies. 4. Ectopic pregnancy. 
5. Fecal impaction. 5. Tuberculous peri- 
6. Renal colic. tonitis. 
7. Epididymitis. 6. Gonococcal peri- 
8. Pyelitis. tonitis. 
9. Polycystic kidney. 7. Acute intestinal 
10. Spinal arthritis. obstruction. 
8. Acute abdominal 
lymphangitis. 


9. Volvulus. 
10. Fecal impaction. 
11. Renal colic. 
12. Spinal arthritis. 
13. Polycystic kidney. 
C. General: 

1. Typhoid fever. 

2. Measles and other acute exanthemata. 

3. Influenza. 

4. Hysteria. 








those having motor neurones which are situated in 
the anterior horns of these particular cord levels. 
A viscerogenic reflex, as the name implies, is 
one in which the sensory or afferent limb of the 
reflex arc is located within an internal organ. It 
is simply a special type of reflex in which the ac- 
tivating stimulus starts from within a viscus. The 
motor or efferent limb of the arc is located within 
any structure which is related to the viscus in 
question by means of nerve pathways. And the 
reflex action or response is the performance of 
some body function as initiated by this stimulus 
of visceral or organic origin. Such reflexes are. 
in a word, but secondary results from an intense 
visceral afferent bombardment of specific nerve 
centers. , 
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A visceromotor reflex is a response or rigidity 
within a voluntary or skeletal muscle as produced 
by a stimulus arising from within some viscus and 
reaching the motor center over an involuntary 
nerve route (localized right lower quadrant rigid- 
ity in acute appendicitis; cremaster spasticity with 
acute nephrolithiasis). 

A viscero-involuntary-motor reflex is a response 
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A somatic viscero-involuntary-motor reflex is a 
reflex change within a smooth muscle located 
within the body wall, as caused by a stimulus of 
visceral origin. 

A viscerotrophic reflex is a local nutritive 
change due to a chronic bombardment over in- 
voluntary pathways of specific cellular centres 
(supraclavicular wasting; dryness or pigmenta- 








Tue Conprrions CAUSING ABDOMINAL PAIN IN THE 
TWENTy TO Forty YEAR GROUP 





THE FIVE MOST COMMON CAUSES: 


MALE FEMALE 
1. Appendicitis. 1. Appendicitis. 
2. Gastro-enteritis. 2. Salpingitis. 
3. Gastric and duodenal 3. Pregnancy. 
ulcer. 4. Gastro-enteritis. 
4. Renal colic. 5. Pneumonia. 


. Pneumonia. 
OTHER CAUSES WHICH ARE LESS COMMON: 

A. Above the Diaphragm: 

1. Pleurisy 

2. Empyema. 

3. Pericarditis. 

4. Coronary disease. 
B. Below the Diaphragm: 


MALE FEMALE 
1. Acute intestinal 1. Cholecystitis. 
obstruction. 2. Twisted ovarian 


pedicle. 
3. Rupture of a 
Graafiian follicle. 


2. Acute pancreatitis. 
3. Cholecystitis. 

4. Pyelitis. 
5 


. Tuberculous peri- 4. Ectopic pregnancy. 
tonitis. 5. Carcinoma. 
6. Acute abdominal 6. Acute intestinal ob- 
lymphangitis. struction. 
7. Volvulus. 7. Acute pancreatitis. 
8. Fecal impaction. 8. Tuberculous peri- 
9. Renal colic. tonitis. 
10. Carcinoma. 9. Gonococcus peri- 
11. Dysentery. tonitis. 
12. Diverticulitis. 10. Acute abdominal 
13. Mesenteric thrombosis. lymphangitis. 
14. Epididymitis. 11. Gastric and duodenal! 
15. Sub-diaphragmatic ulcer. 
abscess. 12. Renal colic. 
13. Volvulus. 
14. Diverticulitis. 
15. Mesenteric throm- 
bosis. 
16. Dysentery. 
C. Generel: 17. Fecal impaction. 
1. Herpes zoster. 
2. Gastro-intestinal crises of tabes dorsalis. 
3. Hysteria. 
4. Spinal arthritis. 
5. Intercostal neuritis. 
6. Acute infectious diseases. 





or spasticity of smooth muscle (either of splanch- 
nic or somatic location) as initiated by a stimulus 
of visceral origin (sudomotor, pilomotor, vaso- 
motor changes; red-cross sign, cutis anserina, local 
heat). 

A viscero-visceral reflex is a functional response 
within one organ as initiated by a stimulus aris- 
ing from within another organ (reflex pyloro- 
spasm from chronic cholilithiasis; bradycardia 
with acute colics; reflex bladder disturbances from 
rectal affections). 








Tue ConpITIONS CAUSING ABDOMINAL PAIN IN THE 
Forty to Srxty-Five YEAR Group 





THE FIVE MOST COMMON CAUSES: 
MALE FEMALE 


1. Gastro-enteritis. . Gastro-enteritis. 
2. Appendicitis. . Gall-bladder. 
3 


Or WON 


. Gastric and duodenal . Appendicitis. 
ulcer. . Malignancy. 
4. Malignancy. . Gastric and duodenal 
5. Pneumonia. ulcer. 





OTHER CAUSES WHICH ARE LESS COMMON: 
A. Above the Diaphragm: 
1. Pleurisy. 
2. Empyema. 
3. Coronary disease. 
4. Pericarditis. 


B. Below the Diaphragm: 


MALE FEMALE 
. Renal colic. 1. Pneumonia. 
. Gall-bladder. 2. Salpingitis. 
. Acute pancreatitis. 3. Twisted ovarian 


. Intestinal obstruction. pedicle. 


Soe 


Pyelitis. 4. Ectoptic pregnancy. 
Adhesions. 5. Ovarian cyst. 
. Fecal impaction. 6. Acute pancreatitis. 
. Diverticulitis. 7. Pyelitis. 
. Actinomycosis. 8. Adhesions. 
10. Aneurysm of the ab- 9. Fecal impaction. 
dominal aorta. 10. Intestinal obstruction 
11. Torsion of the great 11. Acute abdominal 
omentum. lymphangitis. 
12. Mesenteric thrombosis. 12. Diverticulitis. 
13. Dysentery. 13. Actinomycosis. 
14. Hepatic cirrhosis. 14. Dysentery. 


15. Fibrotic splenomegaly. 15. Aneurysm of the 
16. Epididymitis. abdom. aorta. 
17. Gastro-intestinal crisis 16. Torsion of the great 


with purpura. omentum. 
18. Acute abdominal 17. Hepatic cirrhosis. 
lymphangitis. 18. Mesenteric throm- 
bosis. 
19. Fibrotic splenome- 
galy. 


20. Gastro-intestinal 
crises with purpura. 
C. General: 
. Herpes zoster. 
Gastro-intestinal crises of tabes dorsalis. 
. Hysteria. 
. Spinal arthritis. 
. Angioneurotic edema. 
. Acute infectious diseases. 
. Certain lesions of the central nervous system. 





tion with chronic pulmonary tuberculosis; her- 
petic eruptions in trigeminal areas from gastric af- 
fections; wasting in loins from tuberculosis of kid- 
neys). 

A viscerosensory reflex is an alteration of 
cutaneous sensibility directly caused by afferent 
stimuli arising from within some viscus (skin- 
signs in appendicular cutaneous triangle from 
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SYMPATHETIC VISCEROGENIC REFLEXES FROM THE GALL-BLADDER 


This diagram indicates the pathways taken by sympathetic viscerogenic refiexes from the gall-bladder. 
FIGURE A. The typical area of cutaneous hyperesthesia with altered response to pain, heat, and cold. Pain 
is elicited by traction away from the gall-bladder. 
FIGURE B. The area of muscular rigidity with increased tension within segments of the rectus abdominis, 
; external oblique, internal oblique, transversus abdominis, and lower intercostals. 

FIGURE C. Vasomotor, sudomotor, and pilomotor changes which take place in the gall-bladder triangle. 

FIGURE D. Various involuntary motor responses occur in the viscera. Some of the more frequent of these 
are: Pylorospasm, chronic indigestion, with altered secretion in the stomach, liver, and pancreas, and gaseous 

eructation. 


acute appendicitis; hyperalgesia, altered acuity to 
heat and cold stimuli in upper, inner thigh with 
acute nephrolithiasis). 

The three diagrammatic pictures, VI, VII, and 
VIII, are to be studied in connection with one an- 
other. Each of them illustrate different aspects of 
the same thing. Not all of these manifestations are 
likely to appear in one case but several of them 
may, and each makes for interpretation. The pos- 
sibility of confusion is obvious. Impulses from the 
appendix and gall-bladder, for instance, travel 
over identical pathways—parasympathetics—and, 
therefore, arouse similar reflexes in a number of 
locations, but the areas of hyperalgesia are likely 
to be different, as are also the areas of muscular 
rigidity. 





The diagrams should prove most helpful in 
working through the conflicting signs and symp- 
toms to an interpretation of them that will be ac- 
curate. They also have great significance in il- 
luminating references in the text of this article to 
other organs whose reflexes are similar but not 
parallel. While they show it in particular appli- 
cation, they are effective in their demonstration of 
the meaning of referred pain. 


Laparotomy is the Last Recourse 


T IS well to remember that the localization 

of an abdominal pain is not conclusive evi- 
dence, despite its importance. The pain picture 
will at times be rather suggestive than diagnostic. 
Again to quote Thomas R. Brown: 
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DIAGRAM VIII. 
PARASYMPATHETIC VISCEROGENIC REFLEXES FROM THE APPENDIX AND GALL-BLADDER 


The parasympathetic nerves bringing about symptomatic reflexes from the appendix and from the gall-bladder 
travel over identical pathways and are responsible for similar symptoms and signs produced. 


FIGURE A. Vague sensory disturbances in the trigeminal nerve distribution frequently manifest themselves. 
Neuralgic pains, numbness about the lips, flushing of the face, and herpetic eruption also occur. 


FIGURE B. Salivation and dilatation of the vessels of the buccal mucous membrane and salivary glands are 
stimulated through the facial and glossopharyngeal nerves. 


FIGURE C. Headache is a symptom which occurs as a vagal reflex. 


FIGURE D. Nausea occurs as a result of increased pharyngeal and laryngeal sensitivity and the vagus is the 
motor nerve involved. 


FIGURE E. Impulses over the spinal accessory nerve cause spasm of the sternocleidomastoid and trapezius 
muscles. 


FIGURE F. Vomiting is inhibited by impulses over the phrenic and intercostal nerves. 
FIGURE G. Hoarseness and pharyngeal constriction are vagal in origin. 


FIGURE H. Slowing of the heart is a vagal reflex. 


FIGURE I. Gastric hypersecretion and hypermotility is a vagal reflex. 
FIGURE J. Spasticity of the small bowel gives rise to colicky pains. Impulses are through the vagus. 


“In true clinical research is found the most 
promising field for the interpretation of abdominal 
pain. It is a very difficult field. The picture is 
often blurred and the pain patterns are overlap- 
ping because we are not analyzing pictures pro- 
duced by true visceral pain fibers but are trying to 
interpret physiological dysfunction. —~ 


“Sometimes the problem is insoluble. Some- 
times we have to say with Charles Mayo that it is 
not knowledge of anatomy and physiology which 
teaches us the significance of a certain pain but ex- 
perience with that same type of pain observed 
many times before and what was found when the 
abdomen was opened.” 
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Opening the abdomen is a last recourse. It 
should be justified before it is done as well as 
afterwards. And prior justification is found in the 
fact that pain, carefully and intelligently analyzed, 
always gives valuable information and often is the 
only safe means to the solution of the diagnostic 
puzzle. 
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Routine Neurological 


Examination 


Gerorce W. Hatt, M.D., 
Chicago 


ANY general practitioners and surgeons 
| VV have it in their minds that examination 

of the central nervous system is a very 
difficult task, but the facts are that it is not so dif- 
ficult if one can keep in mind the elementary 
tests.* 





* Presented at the Fiftieth Annual Meeting of the American Association of 
Railway Surgeons, Chicago, September 12, 1939. 
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One important thing is the inspection of the pa- 
tient. One should observe his gait by having him 
walk back and forth across the room to see 
whether he walks with a narrow base or a wide 
base, or whether he drags one foot only. He should 
also inspect the position in which the patient car- 
ries his arms. In the spastic gait the patient walks 
with his feet close together. In other words, on a 
narrow base. He will wear the toes of the soles 
out rather than the heel; whereas in the ataxic 
gait the patient walks with a wide base, striking 
his heels before he strikes the toes on the floor. He 
also lifts the foot higher than necessary, which al- 
ways speaks for ataxia. In the hemiplegic gait the 
affected leg is swung from the hip rather in a cir- 
cle in order to clear the toe of the shoe from the 
ground. This latter gait is especially character- 
istic of organic disease affecting the opposite side 
of the brain. If the hemiplegia is functional the 
patient will drag his toes straight forward and not 
in a circle as in the first instance. Coordination in 
the upper extremities is easily tested out by hav- 
ing the patient close his eyes and instructing him 
to touch the end of his nose with his index finger, 
beginning with the arm in complete extension. 

Another observation is watching the patient get 
up from the chair. Once in a while we observe 
patients who can not get up alone, or with great 
difficulty, but when they are on their feet they 
seem to be able to walk without assistance. How- 
ever the shoulders are thrown back and the ab- 
domen forward and he walks rather with a waddl- 
ing gait which is more or less characteristic of 
progressive muscular dystrophy. Inspection of 
involuntary movements is of value. These may be 
constant or may be present only on movement of 
the arm. 

The Parkinsonian tremor is very characteristic 
and is practically diagnostic while the tremor of 
multiple sclerosis is purely an intention tremor 
and can be brought out only by having the patient 
attempt to touch some object or to pour water 
from one test-tube into another test-tube. Inspec- 
tion of the cranial nerves may bring out evidence 
of organic disease. The Argyl-Robertson pupil 
can easily be overlooked unless it is carefully 
tested out. The flashlight should never be brought 
directly in front of the patient’s eyes, but to the 
side of the patient, so that he will not accommo- 
date on the light. At the same time the patient 
should be instructed to look at some distant object 
so that he will not accommodate. The presence of 
Argyl-Robertson pupils does not mean syphilis 
only, as it has been found in cases of encephalitis, 
multiple sclerosis, chronic alcoholism, as well as 
other diseases. The ophthalmoscope is of service 
in examining the optic nerve disc in order to note 
the presence of papilloedema or optic atrophy, as 
the case may be. 

Sometimes we observe what may be regarded as 
just the opposite of the Argyl-Robertson pupil, in 
that the pupil does not react to accommodation 
but does react to light, as in diphtheritic paralysis. 
In the course of the examination the deep reflexes 
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should be tested out, such as the biceps, triceps, 
knee jerks and Achilles jerks in order to note 
whether they are increased, absent or unequal on 
the two sides. The abdominal reflexes can like- 
wise be tested out. In cases of hemiplegia the ab- 
dominal reflexes in the paralyzed side are usually 
less pronounced than on the other side. 

In cases of paralysis of both lower extremities 
due to transverse myelitis or spinal cord tumor 
where the lesion is at about the 10th thoracic seg- 
ment, the Beevor’s sign is important. This is best 
brought out by having the patient lie flat on his 
back and then requesting him to raise his head 
from the pillow. It will be noted that the umbilicus 
moves somewhat upward, indicating that the 
lower abdominal segments are paralyzed, whereas 
the upper abdominal segments are not paralyzed. 
The specialist observes this sign several times in 
the course of a year in cases of injury to the spine, 
or tumors of the spine or injuries involving the 
spinal cord. In examining the knee reflexes we 
note whether they are present, exaggerated, de- 
creased, or absent. 

In testing out the Achilles jerk, it is best to have 
the patient kneel in the chair with his hands on the 
back of the chair, and then tap the Achilles jerks 
while he is in that position. Occasionally we find 
one Achilles jerk present and the other can not be 
obtained. This is true in cases of true involve- 
ment of the sciatic nerve where sciatic neuritis 
is present. 


N EXAMINING the patient where a fracture of 
the spine has been diagnosed, or where one sus- 
pects a tumor in the spinal canal it is desirable to 
know whether or not a laminectomy is in order. 
To this end one should make a lumbar puncture 
and employ the so-called Queckenstedt test by 
having the manometer attached to the lumbar 
puncture needle, noting the location of the rise of 
the spinal fluid in the manometer tube, and then 
making pressure on one or both jugular veins to 
note whether the fluid rises or falls promptly in 
the manometer tube. If it rises quickly and drops 
quickly on release of the pressure on the jugular 
veins, one is safe in saying that there is no “block” 
in the spinal canal and that the injury to the spine 
does not indicate any pressure on the spinal cord. 
On the other hand if the fluid rises rather slowly 
on pressure over the jugular veins and does not 
recede after releasing the pressure, then the prob- 
abilities are that there is a definite block in the 
spinal canal which should be relieved in cases of 
fracture of the spine. 

Likewise if one suspects a spinal cord tumor 
aside from the Queckenstedt test, the spinal fluid 
should be examined and the total protein content 
noted, and also whether or not there is an in- 
creased cell count in the spinal fluid. Of course 
other tests to note any sensory disturbances below 
the level of the lesion are very important, as well 
as noting other evidence of paralysis. A blood 
Wassermann and spinal fluid Wassermann are al- 
ways in order so that one will not mistake a 
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gumma for other types of tumor. There are many 
other tests, of course, that should be mentioned, 
but we will have to close our discussion at this 
time. 


The Injured Worker 


—General Considerations— 


T. L. Sorpman, M.D., 
Physician In Charge, 
Lynn River Works, General Electric Company 


NY discussion concerning the injured worker, 
A his psychology, his actions and reactions, 
must necessarily include many statements 
which are hackneyed and overworked, many ideas 
which are familiar to all those who have had any 
contact with this man. My own experience in 
industrial medicine has not been long. For that 
reason, it is possible that I mention certain as- 
pects of this problem which will be as easily 
recognized as our own back-yards. The injured 
worker, however, is the reason why we are all 
here. And so it can never be futile to re-examine 
this individual from time to time to make certain 
that he is still the same person with whom we 
have been dealing in the past. 

Twenty-five years ago the scenery and the 
actors upon the stage of American industry were 
far different from our present stream-lined ver- 
sion. In those days the modern philosophy of 
employer-employee relationship was just begin- 
ning to crystallize. The larger and more pro- 
gressive industries were beginning to realize that 
there was a vast difference between the injured 
employee and a broken piece of machinery. Even 
more significant, however, was the change in the 
mental attitude of the employee. Labor has be- 
come articulate; Labor has raised its voice in the 
land and has insisted upon being heard. In short, 
Labor has become human. 

There have been injured workers since the dawn 
of civilization. There has been industrial disease 
practically throughout the same period. In Thomas 
Mann’s book “Joseph in Egypt” very little scien- 
tific knowledge is needed to realize that the Egyp- 
tian quarry workers there described were suffering 
from silicosis just as surely as their modern 
brethren in Vermont. But it has only been within 
recent years that we have found out what the 
worker himself thought of this entire situation. 
We can now evaluate fairly closely the mental re- 
actions, the hopes and the despairs of the injured 
working man. The question: “What does the in- 
jured employee expect of the company employing 
him?” is one which we as industrial physicians can 
frequently ask ourselves, and it must be admitted 
that we are sometimes surprised at the answers. 
As the injured employee first presents himself at 
the company dispensary, frightened by the blood 
dripping from his finger, or by the pain of a 
crushed foot, he is very much the same individual 
known to every physician. He is a human being 
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in pain, he fears more pain, possible mutilation, 
and possible death. At that particular time he 
has come to the industrial physician merely for 
relief of pain, and in order to remove from his own 
mind the other fears which oppress him. He has 
not stopped to consider the fact that by coming 
to the company dispensary he is coming to a physi- 
cian who, theoretically, is particularly well quali- 
fied to deal with his injury. Nor does it enter his 
mind at the moment that in the company dis- 
pensary his treatment will be free. He is merely 
getting as rapidly as possible to the nearest M.D. 


OW common it is, however, for us to find a few 
days later that this entire psychological set- 
up has vanished, to be replaced by something very 
different. At the time of the initial visit our patient 
was a human animal obeying the same impulses 
which sent the early Greek with an offering to the 
Temple of Apollo. But on the subsequent visits we 
are no longer able to plot the employee’s actions 
and mental reactions against any single pattern. 
Our patient may be a worker who is proud of his 
skill and his position, whose only desire is to create 
as little trouble as possible and return to his regu- 
lar occupation as quickly as possible. We usually 
have an inner tendency to term such a man per- 
haps a little bit “old-fashioned.” If this be the fact, 
it is a pity that these old-fashioned employees can- 
not live forever. It is unfortunately true that all 
too frequently we find quite a different situation. 
The new philosophy on the part of the manage- 
ment, plus the complexity of compensation laws 
and other benefits, has completely changed the pic- 
ture. Our injured employee has now ceased to 
worry about his body, his health, or his life; he is 
convalescent. A little demon by the name of “sus- 
picion” has frequently entered the picture; the 
man is now afraid that the fact he has been in- 
jured is in some way going to jeopardize his job. 
Instances of this type, of course, are much more 
frequent at times when employees are being laid 
off. During the past year every industrial physi- 
cian has seen an enormous number of these cases. 
Some of these men were laid off, and it is almost 
impossible to convince the employee that his lay- 
off is not the result of his having injured himself. 
I sometimes have the feeling that “discharge ex- 
aminations,” routine examinations when a man is 
laid off, would be almost as valuable as pre-em- 
ployment examinations. 

Equally common is the case of the injured 
worker, who after a period of taking thought starts 
to translate his injury into the language of dollars 
and cents. And this is a problem which we must 
consider with extreme care. We have all seen in- 
stances in which with the help of compensation 
payments, mutual benefits, insurance policies and 
lodge benefits, an employee’s income has material- 
ly increased while he stays out because of his in- 
jury. It is certainly hard to blame this man, and 
there is a very good chance that you or I in his 
place would do the same thing. A few months ago 
I put this problem up to a member of our manage- 
ment, and his only reply was: “Well, I guess all 
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we can do is to leave them alone until Santa Claus 


gets through with them.” The majority of these 
men are what Dr. W. W. LasuHer, in his book on 
“Industrial Surgery,” calls unintentional maling- 
erers. A few are wilful malingerers. But whether 
wilful or unintentional, the industrial physician 
must employ every bit of his art in handling the 
case with justice and intelligence. 

A rather sordid side of the picture concerns the 
injured employee whose thoughts rather rapidly 
drift into channels in which he wonders how much 
money he can make out of his accident. We all 
know the type. We usually classify him as a “wise 
guy,” and say that “he knows all the answers.” His 
efforts are frequenty aided by unscrupulous physi- 
cians or lawyers. The various State industrial ac- 
cident boards are in general composed of fair- 
minded individuals. They do, however, and right- 
ly so, feel that reasonable doubt should sway the 
decision in favor of the worker. I have the feel- 
ing that, as the years go along, the malingerer will 
be more readily detected by the industrial acci- 
dent boards of the various States, and that he will 
receive less and less consideration from them. 

These problems which I have just touched upon 
are on the whole new problems. They have arisen 
principally during the last quarter-century, the 
period characterized by the growth of unions. 
They are problems with which many practitioners 
are unfamiliar. By this I do not mean that the 
general practitioner of 50 years ago did not know 
about, and was unable to detect, a malingerer. But 
it is possible for the practitioner unaccustomed 
to industrial cases to find himself in the position 
of the canny and skilful whist player who dis- 
covers that he is in the middle of a bridge game 
using the new deck with five suits. Lawyers and 
organic chemistry and x-ray interpretation are but 
a few of the complexities which now appear so 
frequently in industrial work. 


HAT does the injured worker expect, and 

what has he the right to expect of the indus- 
trial physician and the medical department? He 
expects to be cured; he expects considerate and 
fair treatment. He has the right to expect several 
other things. He has the right to expect that the 
man who cares for him in the industrial medical 
department should be an expert and a specialist 
in his particular line. Industrial medicine has 
definitely burst from the confines of general medi- 
cine and general surgery. Its problems have be- 
come so diverse and specialized that it has become 
a recognized specialty in its own right just as much 
as pediatrics or roentgenology. The industrial 
physician, of course, is in an anomalous position. 
He is paid by the company which employs him (in 
some instances by the insurance company), never- 
theless his first obligation, his first duty, if he is to 
uphold the ethics of his profession, lies toward the 
injured worker. If he is honest, he will frequently 
make decisions in favor of the employee and 
against the company which pays him. The em- 
ployee must be made to realize this situation; he 
must know that it is the truth, if he is to place his 
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health with confidence in the hands of the com- 
pany physician. An occasion should never arise 
in which the employee feels that the company 
physician is deciding against him just because the 
company employs the physician, in the hope that 
he will save them money in the long run. For 
this reason it is my strong belief that the full-time 
industrial physician should ordinarily refrain from 
discussing compensation payments with the patient 
except in general terms. That is, after all, a ques- 
tion of law and falls into a different sphere. 
What the injured worker expects of the com- 
pany physician is not always what he gets. In 
certain respects he gets less than he looked for, but 
in other and broader points he gets a great deal 
more. To the average American workman, one 
doctor is very much like any other doctor. The 
only distinction which is drawn is that rather 
vague distinction between the general physician 
and the specialist. The average workman still 
feels that the industrial physician is little more 
than another general practitioner ready to dis- 
pense free treatment or advice. This idea will 
persist until the workers in general learn the scope 
of the industrial physician. They cannot learn this 
until the industrial physicians learn their own 
scope—discover the boundaries of their own spe- 
cialty. The monograph published during this past 
year by the American College of Surgeons, “Medi- 
cal Service in Industry and Workmen’s Compensa- 
tion Laws” should be read and carefully consid- 
ered by all of us. We must not forget that there 
are other theories of the practice of industrial 
medicine. We all know of some of the new indus- 
trial communities which have been built up since 
the World War, and in which all of the medical 
service to the employees as well as their families 
is handled by company physicians. That is a so- 
lution of a specific situation. We are none of us 
here concerned with quite that problem, but we 
will find that the ideals suggested by the Ameri- 
can College of Surgeons fit in admirably with the 
medical policies of the General Electric Company. 
It is absolutely essential for the industrial physi- 
cian to realize that he is a part of his community 
as well as company life. Let us for a moment take 
a hypothetical case. An employee comes to the 
dispensary with a trivial injury, such as a cut 
finger. It is noticed while he is in the dispensary 
that he looks poorly, has apparently lost weight, 
and is suffering from a cough. Now that man came 
to have his finger treated; before he gets through 
he has got a great deal more than he bargained for. 
He has wound up with an examination and x-ray 
of his chest and a diagnosis of pulmonary tuber- 
culosis. There is no doubt but that this situation 
is one in which the industrial physician must in- 
terest himself. There is no question but that this 
situation is “industrial” in its broad ramifications. 
There is a very good chance that that man, for a 
while at least, will harbor some resentment against 
the industrial physician who made the diagnosis, 
and he will probably object to being removed from 
his job. It does not occur to him at the time that 
he is something of a menace to his follow em- 
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ployees; and it takes very careful explanation to 
convince him that immediate sanitarium care is 
necessary if he is to round out his three score and 
ten years. One of our sand-blasters was found to 
have been in the dispensary 16 times within 12 
months for the removal of foreign bodies from his 
eyes. On two of these occasions the injury was 
sufficiently severe so that the man had to be sent 
to an outside consultant. Although no time was 
lost from his work, it seemed to me that 16 times 
a year was too much of a good thing, and I brought 
the matter to the attention of the department head. 
He had been informed of this previously but had 
done nothing about it. Once more a misunder- 
standing arose, the workman somehow had a feel- 
ing that someone was trying to get him out of his 
job because he got a lot of dust in his eyes. It 
never occurred to him that our interest lay prin- 
cipally in seeing what could be done to prevent 
frequent repetitions. He was another man who 
got more than he expected, and he didn’t like it. 
How often it is that one’s best intentioned bits of 
philanthropy meet an amazing lack of gratitude. 

The injured workman also trusts that we are not 
going to waste his time. His time is valuable to 
him, and it is valuable to the company. We are 
in a very favorable position to establish prompt 
diagnosis. We have our various clinical and lab- 
oratory aids. We are in a position where we can 
see our patients as often as we wish. We can dis- 
regard much of the “red tape” which invests the 
procedure of the usual metropolitan hospital. In 
the eyes of our patient too, we are in an advantage- 
ous position. The company doctor is, or at least 
should be, a familiar figure not only in the dis- 
pensary but also in the many social functions of 
the plant. How much more at ease the injured 
workman feels in your presence if you can call 
him by name, preferably his first name! 


HOULD there be limitations to what we as in- 
dustrial physicians do for an injured worker? 
Very decidedly there should be. We should do for 
him what we can do well. We should never hesi- 
tate to call in a consultant on any case which lies 
beyond our ability. And that consultant should 
be given every bit of assistance which lies within 
our power. Certainly we should also limit our 
so-called non-industrial work to the confines of a 
definite policy. It cannot be doubted that the in- 
dividual suffering from a mild cold in the head 
presents a problem of interest to the company. The 
local family physicians have their rights, however, 
and we must not encroach into their territory 
without a very definite reason. Rather should we 
assist the family physician, and, if need be, offer 
him the advantages of our equipment in order that 
he may better serve his patient. 


HIS has been a rather rambling discussion al- 
most devoid of a connected line of thought. 
There is a very definite feeling in my own mind, 
however, that one point stands out above all others. 
During the past two or three decades, the charac- 
ter of the injured workman has changed. We 
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shall find ourselves in a very sad position if we 
labor under the impression that his character will 
not continue to show more changes in the future. 
These changes will be instituted by a multiplicity 
of influences. Changes in company policy, changes 
in compensation laws, changes in standards of 
work and standards of living, will all have their 
ultimate effect on the philosophy of the workman. 
Without taking this philosophy into consideration 
in the great majority of all cases which we treat, 
we shall fail to obtain the proper perspective, and 
our percentage of successes will fade. 





Treatment of Inguinal Hernia 


F. James C. Smit, A.B., M.D., 
Ass’t. Works Physician, General Electric Company 
Bridgeport, Connecticut 


HE incidence of inguinal hernia in the male 
population at large is greater than one might 
casually realize. Moorhead*® quoted statis- 
tics from the Surgeon General’s Office stating that 
4% of males from 21 to 30 years of age were re- 
jected from the army because of hernia. This was 
the figure obtained from 2,754,000 males in the 
third decade of life, who were examined for war 
duty. The incidence of hernia increases with ad- 
vancing age. Moorhead estimated that approxi- 
mately 10% of males from 20 to 70 years of age 
have herniae. Simmons *° stated that 8 to 10% of 
males have herniae. 

This estimate is in close agreement with the fig- 
ures found by Nilsson** in performing 7967 physi- 
cal examinations for the Union Pacific Railroad. 
He found that 383 men had previously had a hern- 
iorrhaphy, while 377 were new cases including 
potential herniae, making a combined incidence of 
9.5% hernia in this industrial group of wage 
earners. : 

Marble" reported that in the year 1931 the 
Massachusetts Department of Industrial Accidents 
had 1335 cases of hernia filed. 

Newquist’s publication*! contained a table list- 
ing approximately 9,000,000 wage earners em- 
ployed in manufacturing establishments in the 
U.S. in the year 1929. Assuming that 7,000,000 of 
these are males, the number of industrial wage 
earners having a hernia would approximate 700,- 
000 on the basis of a 10% incidence. 

The death rates of males per 100,000 population 
in the United States as listed by the U.S. Census 
Bureau** for 1935 were as follows: 





1. Heart disease 276.7 
2. Accidents . 1102 
REE ee ae ca emt ee I ee es ee EE tes 100. )* 
3. Cancer ..... 97.9 
LO ITE EY aE TERR ATO 94.0 
5. Chronic Nephritis 86.5 
I I cine es cs nsstpncnanentinonenvens 76.0 
oe ESL NATE 





* This figure is inserted by the present author 
on the basis of calculations from data obtained in 
literature reviewed. 
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It is interesting to calculate the expected mor- 
tality rate for hernia and rank it in this list, on the 
basis that 10% of males have hernia and undergo 
an operation, the average mortality of which is 
1%. The number of deaths to be expected per 
100,000 operations on this basis is 100, which means 
that hernia would show in third place in the above 
table of death rates for the male population. It is 
fair to analyze the problem in this way, because 
the tendency of legislation and accident claims is 
to make it more and more necessary for all males 
seeking employment to undergo an operation prior 
to employment, if they have this physical handi- 
cap. The more compulsory this becomes, the more 
rapidly the death toll will mount. 

In other words hernia as a problem based on 
vital statistics would exceed cancer, pneumonia, 
and tuberculosis. Millions of dollars have been 
spent for research, hospitals, radium, sera, and 
sanitoria to control the latter diseases. I believe 
industrial physicians realize that they are faced 
with a comparably interesting task in trying to 
equitably solve the hernia problem in industry. It 
will prove a costly problem, just as have tubercul- 
osis and cancer, and it is not a responsibility for 
industry alone. The cost will be great for any 
agency, private, state, or Federal. 

The etiology of hernia has been under much dis- 
cussion following its increased importance in com- 
pensation legislation. Moorhead?® wrote as fol- 
lows: “It is universally conceded that a hernia does 
not and cannot develop in the absence of a pre- 
formed sac, and to that degree a hernia is born and 
not made.” He stated that he had operated early 
on presumably traumatic cases but no recent path- 
ological changes were recognizable. Jones,” in a 
discussion of the paper, concurred in his opinion 
that true traumatic hernia was exceedingly rare. 

The interpretation by various States differs, and 
one must consider the law under which a given 
industry is operating. Pennsylvania and Indiana 
recognize indirect inguinal hernia only as a pre- 
existing condition, and not compensable."* 

The United States government allows an indi- 
vidual his rights in court on the basis of aggrava- 
tion of a pre-existing condition.’® It is difficult to 
defend one’s self with factual medical evidence 
against too broad an interpretation regarding the 
production or aggravation of hernia, and this has 
resulted in causing many individuals with hernia 
to be rejected as unemployable. 

The following criteria for determining a true 
traumatic hernia are given by Holland: ** 

1. Immediate descent of the hernia following 
the alleged cause, be it injury or strain. 

2. Severe pain in the hernial region. 

3. Marked prostration. 

4. Symptoms of such severity that the individual 
calls attention to his condition within the first 24 
hours. ‘ 

5. No previously existing hernia at the present 
site. 

6. Trauma and strain must be adequate. 

He states that where two or more of these crit- 
eria are lacking, the case is not justly of traumatic 
origin. 
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Pennsylvania, New Jersey and Missouri have in- 
corporated certain of these criteria into their 
legislation. 


Treatment 


UPPORT or Truss: The use of a truss or other 
form of support is appropriate in infants and 
possibly young children prior to reaching a deci- 
sion regarding the necessity for surgery. It is 
indicated in adults when the patient desires to 
elect this form of treatment, after the matter has 
been explained to him, or when contra-indications 
exist to one of the forms of surgical treatment. A 
well constructed truss properly fitted by a physi- 
cian is essential. 

INJECTION: The inauguration of the injection 
treatment of hernia dates back to Velpeau in the 
latter part of the 19th century with the discovery 
of the hypodermic needle. Current interest in this 
form of treatment has been revived the past five 
years in this country. The Injection Clinic in the 
Department of Surgery at the University of Minne- 
sota Hospital was established by Bratrud in 1931.** 
The major work on this subject in the American 
literature has appeared the past five years. 

Interest in this form of treatment may have been 
renewed because of economic reasons, contra-indi- 
cations or objections to operative surgery, and the 
incidence of recurrences after major surgery. 

Wangensteen** has emphasized that hernia cases 
must be carefully selected for injection treatment, 
and this has been reiterated by Patterson,”* 
Sowles,”* Bratrud,) and others. According to 
Wangensteen the hernia must be completely re- 
ducible and must be maintained completely re- 
ducible by truss. The full cooperation of the pa- 
tient is a prerequisite. The treatment has its best 
application in small, reducible, indirect inguinal 
herniae in young persons with strong tissues.** 
Bratrud! stated that there must be complete relief 
of symptoms while wearing the truss prior to the 
institution of treatment. In large herniae the pa- 
tient may be required to wear a truss four to six 
weeks before beginning treatment. 

Patterson** reviewed this form of treatment in 
1936, and his opinion regarding its indication and 
efficacy appears to concur with that of Sowles. 

Sowles”* stated that the injection treatment had 
proved quite satisfactory in a selected group of 
small indirect hernias at the Massachusetts Gen- 
eral Hospital the past two years. The results will 
be published as soon as end results can be compiled 
for at least one year after completing the course of 
treatment. He did not attempt to inject any hernia 
with an external ring exceeding 2 cm. in diameter, 
nor did he consider it advisable to treat direct, 
postoperative, or femoral hernia by injection. 

The technique consists in giving a series of in- 
jections of a sclerosing or fibrous tissue proliferat- 
ing solution into the internal inguinal ring im- 
mediately beneath the external oblique fascia and 
along the inguinal canal to the external ring, the 
intervals varying from once every other day to 
twice a week depending upon the discretion of the 
surgeon and the degree of reaction in the individ- 
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ual case. These injections are continued for four 
to six weeks or longer if necessary. An average of 
eight to 16 injections is usually sufficient. ** The 
truss must be worn night and day prior to treat- 
ment, and it must not be removed for any purpose 
whatsoever during treatment for six to eight 
weeks.” After treatment is over it must be worn 
for another six months,’ but it can be removed af- 
ter getting into bed at night and replaced in the 
morning before arising. Bratrud' said that the 
patient should report every two months for two 
years for periodic examination and should not be 
discharged as cured until one to two years after 
completing treatment. 

Several solutions have been studied experiment- 
ally and have received clinical application. Bratrud 
preferred a phenol-thuja solution, Proliferol, or a 
mixture of these two preparations. The Pina 
Mestre solution has been found serviceable by 
others. Sowles**® used Sylnasol. Galtanol and 
O’Malley’s solution were mentioned by Burdick 
and Coley. A sodium salt of the fatty acids of 
psyllium seed was selected by Levy."® 

Correct application of this treatment requires 
anatomical knowledge of the region involved to- 
gether with exact skill in the placing of injections. 
Injections are made in a systematic manner be- 
ginning at a given point, which is dependent upon 
the type of hernia. The quantity of each injection 
is dependent upon the particular solution used. 

OPERATION: The more common types of opera- 
tion employed for inguinal herniorrhaphy are the 
Bassini, Ferguson, Halsted, McArthur and Gallie 
repairs. The latter two refer primarily to a fascial 
technique, which can be incorporated into any type 
of operation. Halsted'® *" '* reported two types of 
herniorrhaphy, either of which is dependable. The 
first involved transplantation of the cord, while 
the second did not elevate it from its bed. Kocher’s 
maneuver can be used in any repair. It consists 
in anchoring the closed stump of the peritoreal sac 
up under the internal oblique muscle where it en- 
circles the internal ring. 

Other procedures which can be universally ap- 
plied to any type of operation, when indicated, are 
cord section and orchidectomy.** These are es- 
pecially valuable adjuncts in severe herniae, par- 
ticularly in obese individuals with recurrent her- 
niae or in elderly patients with poor tissues where 
a minimum of surgery is necessary, thus contra- 
indicating fascia. The incidence of recurrence is 
lowered by either of these procedures, and one 
should not hesitate to employ them in difficult 
cases.'*' Grace and Johnson® reported 125 cord 
transactions with necrosis of the testicle resulting 
only twice. These two were associated with infec- 
tion and had to be removed two weeks postoper- 
atively. This corrorborates personal verbal in- 
formation from Marble years ago regarding this 
fact. He had transected the cord on many occa- 
sions without removing the testicle and had not 
encountered atrophy of the testicle. 

The sutures most prevalent in herniorrhaphy at 
present are silk, catgut, and fascia. A combination 
of fascia with either silk or catgut may be em- 
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ployed. The fascia may be either stripped from 
the edges of the external oblique according to 
McArthur’s technique or taken from the fascia lata 
in more severe cases as developed by Gallie.®* * § 
The type of suture in itself may be of less impor- 
tance than the skill, meticulous technique and type 
of operation deemed indicated for each case ac- 
cording to the judgment of the surgeon. 

A study of the comparative results of the injec- 
tion and operative treatments of hernia (Table 1) 
shows complications to be about twice as frequent 
with surgical operation, the incidence of recur- 
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injection are carefully selected, whereas surgery 
takes them as they come. Furthermore, the data 
on the injection treatment of hernia must be ac- 
cepted as preliminary at present, because only 
with the passage of more time for adequate fol- 
low up over a two-year period after completing 
treatment and discarding truss can accurate fig- 
ures be obtained to compare with the results of 
surgical operation. 

A comparison of statistics relating to the type of 
suture, hernia, and operative technique is given in 
Table 2. From relatively small personal experi- 








TABLE 1 
COMPARATIVE EVALUATION OF END RESULTS 
Injection Treatment vs. Operation 


ij Percent 


A. COMPLICATIONS: 
1. Injection treatment .... 2.0 Wollerman 
40 Rice 
11.6 Burdick and Coley 


Mean Ave. = 5.9 


2. Operation Wollerman 


Rice 
Mean Ave. = 


B. RECURRENCES OR FAILURES: 

1. Injection treatment .... 1.3 Bratrud — corrected 
Rice 
Harris and White — 
Good surgical risks 
McKinney 
Harris and White — 
Poor surgical risks 


Mean Ave. = 
2. Operation Gallie 
McArthur 
Taylor 
Huston 
Nilsson 
Mayo Clinic 
Gibson 
Marble 
Nilsson 
Simmons 


Mean Ave. = 


C. Morva.tity: 
1. Injection treatment .... McKinney 


Fowler 


Mean Ave. = 

2. Operation Halsted 

Huston 

Bassini 

Marble 

Simmons — 

elective surgery 

Kocher 

French 

Svenson and Edmen 

McEwen 

Burdick 

Grace and Johnson 


Mean Ave. = 


rences less with adequate surgery in comparable 
groups of cases, and the mortality of surgery 
greater than for injection treatment in skilled 
hands.'® The latter is probably more apparent 
than real in view of the fact that cases treated by 


TABLE 2 
COMPARATIVE EVALUATION OF SURGICAL TECHNIQUE 


(Percent of Recurrences) 





No. Cases 
Percent Studied 


A. Type or SUTUREs: 
aE 


B. Type or HERNIA: 
1. Indirect 


Weighted Ave. 


Weighted Ave. 
. Single 
Cottell 


Weighted Ave. 


. Bilateral Gibson 


Cottell 


Weighted Ave. = 


C. Type or OPERATION: 
1. Bassini 


2. 
3. 
4 


5. Halsted II** ....... 
6. McArthur 


+ Recurrent. 
* Cord transplanted. 
** Cord not transplanted. 


ence the author believes that a fascial type of 
operation properly performed is the strongest re- 
pair attainable, yet this is frequently unnecessary. 
The most expeditious fascial repair is the Mc- 
Arthur technique. As far as silk and catgut are 
concerned, personal experience has been mainly 
with catgut and the results have been satisfactory. 
It may be that one is inherently more meticulous 
when using silk because it is nonabsorbable, and 
this may attribute some to the lower incidence of 
recurrence as reported in studies. The poor re- 
sults for fascia found by Burdick and Gillespie* do 
not apply to the genuine Gallie technique, as the 
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authors themselves mention. Marble’? was prone 
to use fascia for recurrent herniae. Fallis* used 
fascia in bad cases of recurrent herniae. 

The incidence of recurrence is lowest for indirect 
inguinal hernia and increases for direct and bi- 
lateral herniae in that respective order. 

The type of operation is a matter for selection in 
each case on its merits, as emphasized by Simmons 
many years ago,”* and for that reason a compari- 
son of results in itself may not convey correct 
meaning. That is, fascial repairs are more fre- 
quently used in the difficult cases; therefore when 
compared to the Bassini or Ferguson operation the 
results are difficult to interpret because of uncon- 
trolled variables. 


Discussion 


HYSICAL Examinations. The presence of a 

hernia in an industrial employee is determined 
in the majority of cases by either (1) the pre-em- 
ployment examination, (2) the periodic physical 
examination, or (3) the examination when report- 
ing to the physician after an accident or injury. 

Personal experience leads the writer to believe 
that every physician, particularly in industrial 
work, has subconsciously sought some counsel or 
guidance in reaching decisions in questionable 
cases. 

In the discussion of Moorhead’s paper, Jones”® 
said: “It has been my teaching that the size of the 
external ring has nothing to do with the develop- 
ment of a hernia, and very few can determine as to 
whether there is a beginning hernia by putting the 
finger into the canal through the external ring.” 
The physician should keep this counsel in mind 
when discharging his duties pertaining to poten- 
tial herniae. Hirshfield’ called attention to this 
problem. He found it necessary for 49 men to be 
rejected because of hernia out of 833 physical ex- 
aminations in one heavy industry. Twenty-six of 
these 49 were potential herniae, which is an inci- 
dence of 53%. 

Three ways may be suggested by which one 
could handle new employees with herniae, namely, 
(1) accept the risk after a waiver has been ex- 
ecuted; (2) reject as not fulfilling physical re- 
quirements; (3) accept the risk without a waiver 
in those States where waivers are non-existent and 
rely upon the integrity and justice of the Compen- 
sation Commission™ in recognizing that your rec- 
ords show the presence of a frank hernia when the 
man was employed, yet the company gave the em- 
ployee the benefit of the doubt and trusted to his 
fairness in not initiating an unjust claim. The lat- 
ter policy would be based on the premise that one 
honest sincere wage earner and family head re- 
jected, when eagerly desirous of nothing but an 
opportunity to work and earn for his dependents, 
can cost industry in general more in goodwill than 
could be purchased elsewhere with the $300 re- 
quired to pay for operation in an occasional in- 
dividual who breaks faith with the doctor and com- 
pany and is able to gain a decision before the Com- 
pensation Commission on the grounds of aggrava- 
tion, notwithstanding the records of the existing 
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hernia in the pre-employment medical examina- 
tion. 

Holland™ said the purpose of a pre-employment 
physical examination was not to prevent a pros- 
pective employee from employment if a hernia 
was found, in so far as the insurance companies 
were concerned, but it was to have the fact on file 
in order to prevent him from recovering for an 
industrial accident at a later date when the condi- 
tion became disabling. 

The waiver system would appear to be the most 
equitable arrangement for all concerned. Rejec- 
tion of an employee would mean that he must re- 
main an economic liability to society until assisted 
to obtain an operation through either private chari- 
ties or public welfare agencies. The latter would 
mean that his goodwill and gratitude might rest 
with those from whom assistance at a critical time 
was obtained, even though provided through the 
taxes on industry. 

The most direct and economical approach might 
be to accept such risks, depending upon being able 
to defend one’s self at a hearing should a misguided 
individual enter a claim at a future date."* Accu- 
rate evaluation of the cost and economic value of 
such a policy could be made only after a year or 
two of trial and study. 

Economics: Fowler® said the injection treat- 
ment of hernia should save the insurance company 
about $250 per case. Marble’ estimated the cost of 
surgery to an insurance carrier at $250 per case. In 
comparing the direct financial outlay for injection 
treatment and surgical operation, one should recall 
not only the truss, pre-injection visits, injection 
treatments, and follow up visits for two years, but 
also the additional cost of surgery at a later date in 
unfavorable cases or recurrences. 

The economic value of the time factor as regards 
duration of treatment before the case can be closed 
is of importance. Moorhead*® was letting his 
operative cases out of bed on the seventh to eighth 
postoperative day. Nilsson** allowed them to re- 
turn to light duty in four to six weeks after opera- 
tion. Complete recovery can be expected in two to 
three months after operation, so that the total dis- 
ability as a rule does not exceed this maximum. 

Nilsson** stated that the efficiency of an em- 
ployee with a hernia is reduced 25%. On this basis 
an individual wearing a truss, receiving injections, 
and making follow up visits at regular intervals for 
a period totaling a year or more would accumulate 
a disability deficit of two to three months, equaling 
that required for complete recovery from a surgi- 
cal operation. I believe it is fair to ascribe a cer- 
tain percent of inefficiency, because of the mental 
concentration on the infirmity which may develop 
when under treatment and observation for one to 
two years before being discharged as cured. The 
figure may not be as high as 25%. 

The relative economic mortality risk does not 
appear to differ much for treatment by surgical 
operation or by support with a truss, in so far as 
can be determined from the data available. Mc- 
Kinney’® reported only two cases of strangulation 
during a five-year period while 700 cases were un- 
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dergoing injection treatment and the coincident 
necessity of wearing a truss, and no mortality re- 
sulted. This is a 0.3% incidence of strangulation. 
Allowing a 50% mortality for emergency operation 
on strangulated hernia, which would seem gener- 
ous enough, the mortality rate for cases treated by 
truss alone should not exceed 0.15% as calculated 
on the basis of McKinney’s observation. This mor- 
tality rate compares favorably with the best figures 
for mortality after surgical operation as given in 
Table 1. The figures given by Marble" concerning 
herniae and deaths reported to the Massachusetts 
State Industrial Board in 1931 show a mortality for 
this industrial group of approximately 0.4%. The 
advisability of urging an individual to accept 
operation may be questioned as concerns the rela- 
tive danger he runs, if he is not incapacitated in his 
work and prefers to decline operation. This ap- 
plies particularly to cases of hernia found on peri- 
odic physical examination without antecedent in- 
jury claim. 

If a patient complains of disability or incapacity 
in his work after adequate fitting with a truss, then 
his alternative is to accept operation. The employee 
should make the decision, as he is the only one who 
can honestly evaluate his symptoms and relative 
disability. This inherent prerogative of human na- 
ture cannot be altered by laws or legislation, al- 
though it may be influenced. 


Conclusions 


HE incidence of hernia in the adult male popu- 

lation of the United States approaches 10% 
according to available figures, whereby this be- 
comes an industrial problem of magnitude merit- 
ing study and discussion by those concerned. 

2. True so-called traumatic hernia is rarely en- 
countered, and this is now recognized by some 
States in the wording of their compensation legis- 
lation. 

3. The United States government recognizes the 
individual’s liability rights in hernia when inter- 
preted as following an aggravation of a pre-exist- 
ing condition. 

4. The injection treatment of hernia has yielded 
good results in carefully selected cases in the hands 
of surgeons having skill and experience in this 
technique. The follow-up period for end results 
is somewhat short for accurate comparison with 
surgical results at present. 

5. Where the responsibility for treatment of a 
hernia is accepted by an industry, surgical opera- 
tion in competent hands appears to be economi- 
cally and sociologically more practical for both the 
employee and the industry. 

6. The standard operations and suture technique 
will give correspondingly good results, if per- 
formed with comparable meticulous technique ac- 
cording to the needs indicated in each individual 
case. 

7. The industrial physician shoulders an impor- 
tant responsibility in passing judgment on a man’s 
physical capability as a wage earner and will do 
well to give the employee the benefit when in case 
of doubt. 
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8. Potential wage earners rejected from employ- 
ment because of this physical handicap, which is 
remedial, are in need of assistance for correction 
of this defect in order to avoid becoming a per- 
manent economic liability for society and depend- 
ent upon relatives, private charity, or public wel- 
fare. The alternative is either a surgical operation 
or more leniency from another employer concern- 
ing the physical handicap. 

9. Equitable assistance in solving this problem 
might be reached by (1) establishing a dependable 
waiver system in each state for frank herniae; (2) 
by giving the employee the benefit of doubt in 
potential herniae; (3) by allowing employees 
found to have a hernia on periodic physical exami- 
nations to remain at work with treatment of their 
choice, if no disability or occupational claim is 
alleged. 
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Industrial Dermatosis 


Epmunp G. Bacnuto, M.D., 
General Electric Company, 
Pittsfield, Massachusetts 


NDUSTRIAL dermatoses account for approxi- 
I mately 65% of all diseases due to occupational 

factors, excluding industrial accidents. They 
cause considerable disability, which is usually par- 
tial but sometimes complete. It must not be for- 
gotten. that sometimes the disability is permanent. 
Many cases are not reported as possible industrial 
cases until a considerable time has elapsed after 
onset, and still more cases are not handled proper- 
ly as industrial cases from the onset. In many 
cases, the dermatosis is preventive and often much 
can be done to lessen the disability. The preventive 
aspects of these diseases, therefore, need much 
more emphasis. Much more information about 
their occurrence, causes, diagnosis and treatments 
needs to be known. The workers need more in- 
struction which should be provided by employers 
with the help of insurance companies and safety 
engineers. The safety engineers are probably 
more awake to the problem than any other group, 
and their association, I believe, has the preventive 
phases at heart, perhaps more than any other 
group concerned. 


Causes 


HE predisposing causes of industrial derma- 

tosis are personal and environmental factors 
which impair the defense mechanism of the 
skin against external irritants. 

A. Race is a predisposing cause as we notice that 
brunettes and negroes are less susceptible to irri- 
tants of the skin than blondes. Workers with 
thick, dark, oily skin withstand the irritation of 
chemicals such as soaps, turpentine and volatile 
solvents, better than workers with dry skin. Also, 
workers with much hair on the legs and arms are 
apt to acquire folliculitis from oil, grease and dirt 
more than those with very little hair. Workers 
with excessive sebaceous secretions are more like- 
ly to develop industrial acne than others. 

B. Perspiration normally acts as a mechanical 
remover and diluent of irritants coming in contact 
with the skin. Excessive perspiration, especially 
when combined with friction, may of itself irritate 
and macerate the skin to impair its resistance. 
Moreover, excessive perspiration may furnish the 
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moisture necessary to make certain chemicals ir- 
ritants. 

C. Diet plays a part in predisposition to indus- 
trial dermatosis by affecting the pH of the per- 
spiration, etc. 

D. Age must also be considered, as most work- 
ers affected with acute types of industrial derma- 
tosis are either young or new at the job. 

E. Men are more affected than women. This 
may be because women usually pay more attention 
to personal cleanliness than do men. 

F. Industrial dermatosis is more frequent in 
warm weather when little clothing is worn and 
contact with irritants is more likely to occur. In 
some cases, where the working clothes become 
saturated with irritants or dust filters through the 
clothing, the condition may occur more frequently 
in the winter because the workers are apt to take 
less baths and showers after work when the 
weather is cold. 

G. Lack of cleanliness is the most important pre- 
disposing cause of industrial dermatosis. Lack of 
cleanliness in the working environment is just as 
important as a lack of personal cleanliness. Thus, 
we must stress the daily cleaning of floors, walls, 
machines and also the daily change to clean work 
clothes, if possible, with shower baths after work. 
This will do much to lessen the occurrence of 
dermatosis. 

H. Another predisposing factor which we must 
consider is the presence of other diseases of the 
skin, especially the itchy type with scratching 
breaking the skin; there is a tendency to rub 
in any irritant deposited on it. 

I. Also a frequent predisposing cause in indus- 
trial dermatosis is hypersensitivity. Impairment 
of the defense mechanism of the skin is the most 
frequent cause of hypersensitivity. The presence 
of other dermatosis, breaks in the skin and slight 
variations from the normal aspects of the skin ac- 
count for much hypersensitivity. 

J. Allergy must also be considered. 

We must also take into consideration mechanical 
causes such as pressure, friction, abrasions and 
wounds which are not in themselves frequent 
causes of industrial dermatosis, but which often 
open the skin to the action of chemical and bac- 
terial action. 

Physical causes, such as dry and wet heat caus- 
ing burns or scalds, and cold, causing frost-bites, 
chapped hands and chilblains, are also causes. 


Chemical Causes 


HE causes which are most important to us are 
due to chemical agents. The leading chemical 
agents which we are concerned with at the Pitts- 
field works are: 
1. Plastic compounds or phenol formaldehyde 
resins. 
2. Chlorinated hydrocarbons. 
3. Volatile solvents or degreasers: 
(a) Tricholorethylene. 
(b) Ethylene dichloride. 
4. Soaps and cleaning agents. 
In our plastic department we are concerned with 
the phenol formaldehyde resins. The compound 
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or bakelite which is formed, is composed of for- 
maldehyde, phenol, wood flour and black dye. 
Formaldehyde and phenol are mixed in proper 
proportions and, during the course of operations, 
formaldehyde fumes are given off. We are not 
concerned during this stage, as the formaldehyde 
fumes are collected in closed containers. We would 
be confronted with a serious problem here if the 
formaldehyde were allowed to escape. The oil 
used in the curing process dissolves out of the resin 
some of the phenol and formaldehyde. This oil 
has to be used with care because if used over and 
over again, it will contain considerable quantities 
of the substances. Thus the men handling these 
oils have their clothes splashed with it and, at 
times, suffer not only from an oil acne and derma- 
tosis touched by the oil soaked clothing, but also 
from a dermatosis due to the irritating action of 
the phenol and formaldehyde. The eruption in 
these cases is usually a diffused erythematous base 
on which there are scattered papules and pustules 
of an oil folliculitis. The workers engaged in mix- 
ing, grinding and packing the moulds of the resin 
are all exposed to the dust of the irritating chem- 
icals it contains as well as the formaldehyde which 
it gives off. Thus, in these departments, we have 
frequent occurrences of dermatosis. 

These dermatoses from dust usually occur at 
points of friction with the clothing, the wrists, belt 
line and collar line and exposed areas. They may, 
however, occur on the covered parts when the dust 
penetrates and permeates the clothing. The erup- 
tion usually consists of scattered papules and ves- 
icles on an erythematous base. In this dermatitis, 
we must consider strongly hypersensitivity. I 
started to give “patch” tests of this compound, dur- 
ing pre-employment examinations, to the new em- 
ployees who were to come in contact with the sub- 
stances and also have given tests to the employees 
already working with this substance. The tests 
were somewhat crude, consisting of a sterile solu- 
tion made with the resin with which I superficially 
scarified the skin. The results were somewhat in- 
teresting. Many of the new workers were found 
to be hypersensitive. By this I mean their reaction 
on the skin tests became positive almost immedi- 
ately or within 24 hours. I allowed most of these 
employees to work where they might be exposed. 
Those employees that were found to have a posi- 
tive test in the first place had ultimately to be 
taken from the work because of dermatitis de- 
veloping. Most of the old workers tested were 
found to be negative except for a few that showed 
a mild positive reaction and, on delving into the 
history, it was found that these employees were 
bothered with a dermatosis at one time or another. 

Our next problem at the Pittsfield works is the 
dermatosis caused by the chlorinated hydrocar- 
bons. The chloro-diphenyls which are used in 
conjunction with the chloro-naphthalenes, used as 
insulators of wires and capacitors, and also pyranol, 
which is used in the transformers. In making 
chloro-diphenyls it is first necessary to manu- 
facture diphenyl. The benzine used in the re- 
action is recovered and the workers are exposed to 
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benzine hazards as well as to the inhalations of 
the fumes of diphenyl. The workers handling 
the hot chloro-diphenyls and those engaged in 
chlorinating the diphenyls, especially that part of 
the operation where the crude diphenyls are being 
distilled to remove impurities, are infected with 
an acne-comedone condition of the skin. The 
fumes penetrate the clothing and may also cause 
lesions to develop on the covered parts; such as 
the shoulders, arms, abdomen, back, etc. The 
lesions caused by these substances begin as small 
comedones or blind cysts. They then develop into 
hard, cyst-like elevations under the skin. Some 
tend to suppurate, while others tend to become 
healed, often leaving scars. Those workers who 
have an excess of sebaceous secretion are most 
affected, but practically all the workers exposed 
to a high concentration for a long period of time 
also become infected. In addition to these skin 
lesions, symptoms of systemic poisoning have oc- 
curred among the workers. The lesions formed are 
the result of the mechanical blocking up of the 
follicles of the skin with the waxes after the 
fumes solidify on the skin; or it is thought that the 
friction used in handling substances rubs into the 
skin the particles of cold wax. 

Up until six years ago mineral oil had been 
used in transformers. Since that time, we have 
been using what is known as pyranol. In this 
pyranol there is chloro-diphenyl. One type which 
is used, contains 55% chlorine and the other type 
contains about 60% chlorine. As mentioned be- 
fore, this is a new substance, and little is known 
about its effect on the workers exposed. For the 
time being we know that it will cause chloro-acne 
of the skin, the dermatosis being caused when the 
concentration is high and a person is exposed to it 
for a long time. 

Our next problem is with the volatile solvents 
or degreasers. The two chiefly used at the Pitts- 
field works are trichlorethylene and ethylene di- 
chloride. Once again we are concerned here with 
a chloro-acne, this being caused chiefly by the con- 
centration of the fumes which occur during the 
process of cleaning, although when the worker 
does not use the necessary preventives and pre- 
cautions in using the oil, whether it be warm or 
cold, there develops a dermatosis, this type being 
more of the papule and vescular type. If any 
cases of acne or dermatosis occur in the plant, this 
should prove to us that there is sufficient concen- 
tration of these substances in the air to cause plug- 
ging of the follicles and to cause a skin condition. 
Thus, I think that while we cannot, with our pres- 
ent knowledge, detect by any chemical tests the 
early symptoms of irritations from these sub- 
stances, the skin offers an easy way of telling 
whether or not our method of ventilation is effi- 
cient. Thus, if there is sufficient concentration to 
cause dermatosis, there is sufficient concentration 
to cause systemic poisoning. 

Until recently we have been treating many cases 
of dermatosis, the causes of which were un- 
known. When investigating these cases, it was 
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found that the dermatosis was due to the soaps 
and cleaning agents the workers used Many of 
the workers found the liquid soap and soap powder 
distributed throughout the plant to be inadequate 
in removing the dirt and grease collected about 
their hands and arms, with the result that they 
would use such strong agents as gasoline, turpen- 
tine, volatile solvents, and on many occasions the 
soap powder used to clean floors. With the aid of 
the safety department, we have investigated the 
constituents of the soap powder and liquid soap, 
etc., and are now using only that type of soap 
which has proved to be a non-irritant, both chem- 
ically and mechanically. At present we are using 
a vegetable flour soap with very little, if any, 
alkali content. It has proved to be satisfactory, 
with the result that the incidence of dermatosis 
caused by our cleaning agents has become prac- 
tically nil. 
Diagnosis 

N MOST cases our difficulty arises in establish- 

ing a positive proof of the probable industrial 
nature of a given dermatosis. We must consider 
or ask ourselves the following questions before 
making a definite diagnosis: 

1. Was the dermatitis present at the time when 
the employee was exposed to an industrial cause? 

2. Does the dermatitis disappear or improve 
within a reasonable period of time after the em- 
ployee is not exposed to the industrial cause? 

3. Does the dermatitis show a tendency to recur 
or exacerbate when the worker returns to the 
identical industrial exposure, after a certain 
period of absence? 

4. Does the dermatitis appear first in, and is it 
confined to, the areas of maximum exposure? 

5. Is the character and localization of the skin 
lesion correspondent to the character and localiza- 
tion of the dermatitis known to have been cause, 
in other cases, by exposure to the same hazards? 

6. Do the cutaneous tests produce the reaction 
of the same fundamental nature as the dermatosis 
under investigation, 

7. Does the dermatosis appear soon after the 
employee begins work? 

It must, however, be borne in mind that the 
presence of a non-industrial dermatosis by no 
means excludes the possible co-existence of an in- 
dustrial dermatitis. Moreover, the existence of a 
non-industrial dermatosis may predispose to in- 
dustrial dermatitis. 

On the other hand, we must not be in error in 
calling a dermatosis of industrial origin, until 
it shall have been proved such. A patch test should 
not be considered inclusive, for a positive reaction 
may be due to improper application if the irritant 
and the test never accurately reproduce the con- 
dition of actual industrial exposure. A reaction 
may mean, simply, sensitivity of the skin to cer- 
tain substances when applied in a certain concen- 
tration and manner at a certain time to a certain 
site, while the same substance may be incapable 
of causing dermatosis in the actual condition of 
industrial exposure. 
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Prevention 


UR great problem and the one which should 
O be considered the most is that of prevention. 
There is little excuse for the development of in- 
dustrial dermatosis. We know that for its de- 
velopment, relatively high concentrations or long 
periods of exposure are required. The problem of 
preventing industrial dermatosis resolves itself 
into the following phases: 

Proper selection of workers. 

Elimination of unnecessary hazards. 

The prevention of exposure to sensitizing sub- 
stances. 

Early recognition of dermatitis. 

Prevention of further contact with these sub- 
stances. 

Irritating fumes and dust should be removed at 
their source by properly installed suction hoods 
and ventilation. 

The education of workers, as to the health 
hazards to which they are exposed, by frequent 
talks on safety and the rigid enforcement of safety 
rules should be manifested. 


Treatment 


HE treatment of dermatosis consists in allow- 

ing mild cases to continue work while using 
some protection for the parts, such as long sleeves, 
gloves and protective ointment. When workers 
treated in this manner recover, they become hard- 
ened or develop an immunity. This immunity 
will continue while the worker remains at work, 
but will last only a short time after work is dis- 
continued. Thus, if for any reason, the worker is 
away from his job, possibly for one or two weeks, 
he may again develop the dermatosis upon resum- 
ing work. 

Severe cases should be taken off the job and 
given a mild lotion, something like calomine or 
boric acid, with addition of an antipruritic. 

When they recover, they should be transferred 
to another part of the plant where they will not 
come in contact with the offending chemicals. 

The treatment and disposition of chronic cases 
is a puzzling problem. If they must be retained in 
the factory, they should be given work where they 
are removed from all contact with the irritating 
chemicals. 

Desensitization has not met with much success 
in the treatment of these chronic cases. 


Difficult Diagnostic Problems 


—Resulting from Trauma— 


J. J. Kearns, M.D., 
Chicago 
HE subject of difficult diagnostic problems 
arising from trauma, as seen on the post- 
mortem table, may be divided into two 
classes, (1) those in which a diagnosis has been 
made at the bedside, and (2) those in which no 


*Read at the Fiftieth Annual Meeting of the American Association of 
Railway Surgeons, Tuesday, September 12, 1939, at Chicago. 
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diagnosis has been made at the bedside.* It is the 
latter group that I shall discuss for the purpose of 
mentioning some findings at autopsy that might 
well be used for bedside diagnosis. This group for 
which no diagnosis has been made can be consider- 
ably reduced in number. 

In reviewing the clinical history, and comparing 
the clinical findings with the anatomical findings 
at postmortem in this group of cases, one is con- 
fronted with the idea that it is not so much what 
one does not know about making a diagnosis, as it 
is how much one does not do about making a diag- 
nosis, that causes missed diagnoses. For example, 
given the case of an individual found to be in coma, 
and no history is available. Physical examination 
and laboratory tests routinely used in these cases 
frequently contribute nothing toward the diag- 
nosis. X-ray examination of the skull may be re- 
ported as negative. The pressure of the spinal 
fluid may be increased, the Pandy may be negative, 
and there may be only a few cells present in the 
fluid, and no blood cells. During the first several 
hours (eight or 10) of coma in this sort of case 
there may be no significant neurological signs 
elicited by the general practitioner or genera! 
surgeon. 

It is this sort of case for which a diagnosis is 
frequently missed. We find at postmortem in this 
sort of case, either one, or all of the following signs 
present: Pitting swelling of the scalp, the sort of 
pitting swelling that can only be elicited by using 
firm pressure on the scalp by the end of the finger, 
not the bulbous part of the finger. Or, we find 
(Tardieu sign) bluish discoloration of the skin 
with pitting swelling of the subcutaneous tissues 
over the mastoid bone. When we find this sign we 
may also find blood in the external auditory canal. 
If we don’t find blood in the external auditory 
canal, if we use an otoscope we find the tympanic 
membrane bulging and discolored bluish red. Or, 
we find the pupil irregular in outline and dilated 
on one side. The presence of any or all of these 
signs indicate cerebral laceration, and the site of 
the pitting swelling, if we keep in mind the idea of 
contrecoup, and the dilated pupil help us to locate 
the site of the lesion in the brain. Further if the 
temperature of the patient continues to rise, after 
the passing of the stage of shock, in cases of cranio- 
cerebral injury, we have observed at postmortem 
that the brain of such an individual is extensively 
lacerated, and the prognosis is obviously bad. 
X-ray examination makes no contribution toward 
diagnosis in this sort of case, for the reason that 
the individual cannot cooperate at a time when 
the roentgenologist will say full cooperation is 
absolutely necessary in order to get satisfactory 
pictures. Further, because of the need for moving 
the patient around, an x-ray examination may be 
said to be contra-indicated at this time. If an x-ray 
is deemed necessary for medicolegal purposes, the 
pictures may be taken postmortem, or after the 
individual has recovered. Further, in regard to 
the uselessness of an x-ray picture to make the 
diagnosis, some of you will remember that I 
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showed statistics gathered from 510 cases of fatal 
craniocerebral injuries, at your meeting during 
1937. Of the 510 cases there were 182 cases of fatal 
brain injuries that had no skull fracture. The 
spinal fluid soon after the injury may be negative 
for blood for the reason that the cerebral lacera- 
tion may involve the poli of the frontal lobes of the 
cerebral hemispheres, as the result of an injury 
sustained to the occiput, the brain injury being 
contrecoup. Obviously because of the small amount 
of cerebral fluid over the base of the brain in the 
region of the frontal lobes, and the resulting delay 
in circulation of this fluid, the spinal fluid may not 
contain blood for a considerable time after the 
injury is sustained. I should like to digress at this 
time to report what we have observed at post- 
mortem that may explain away the question about 
whether or not the spinal fluid is increased in 
amount in cases of cerebral injury. The spinal 
fluid is increased in amount, usually, when the 
frontal or parieto-temporal lobes are injured, for 
the reason the cerebral edema proceeds from these 
points, and the tentorium cerebelli is not com- 
pressed for some time thereby occluding the fora- 
men of Magendie, and the foramina of Luschka. If, 
however, the occipital lobes of the brain are 
lacerated, the spreading edema quickly causes 
pressure on the underlying tentorum cerebelli, and 
occlusion of the foramen of Magendie and the fora- 
mena of Luschka occurs quickly thereafter, there- 
by preventing the passage of the increased amount 
of cerebral fluid from reaching the spinal canal. 
In these cases the spinal fluid is not increased in 
amount. 

To summarize the above, then, a diagnosis can 
be made when other causes of coma are ruled out, 
if one keeps in mind the pitting swelling of the 
scalp, or the bluish discoloration of the skin over 
the mastoid area (Tardieu’s sign), and, if no blood 
in these cases is seen in the external auditory canal, 
if one uses his auroscope he will be rewarded by 
seeing a bulging bluish discolored tympanic mem- 
brane; in addition if one observes the pupils for 
irregularity and size, the number of fatal cranio- 
cerebral injuries not diagnosed at the bedside will 
be considerably reduced. Concerning the clinical 
sign “coma,” one should used supraorbital pressure 
in order to elicit the response the comatose individ- 
ual can make. If this test is applied during the 
first examination, and then every few hours later, 
the response produced by this procedure gives an 
excellent measure of the progress of the brain 
lesion, either in the direction of recovery or death, 
or it serves to indicate the time for operative inter- 
ference. If the comatose individual gives no res- 
ponse to supraorbital pressure for some time after 
the first examination, it indicates a grave prognosis. 


N ADDITION to severe craniocerebral injury 

and spontaneous cerebral apoplexy, there is 
another type of intracranial hemorrhage the diag- 
nosis of which can be made without difficulty. The 
type of hemorrhage I have in mind is that which 
results from spontaneous rupture of a congenital 
aneurysm in either the basilar artery, or one of the 
arteries which make up the circle of Willis. The 
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history, if obtainable, will be about as follows: 

The individual, frequently a male from youth to 
middle age, had been in good health until the onset 
of coma. The onset of coma is preceded by head- 
ache which becomes progressively more severe 
within a short time. This is followed by stupor, 
and coma within a short time. Physical examina- 
tion reveals a rigid neck, and bloody spinal fluid. 
This is all the information one needs to make a 
diagnosis of spontaneous rupture of a congenital 
aneurysm of a cerebral artery. One shouldn’t be 
willing to dismiss a case with the diagnosis “Jack- 
sonian epilepsy,” until he has exhausted all diag- 
nostic aids, several times at various intervals. 

I should like to call your attention to a specimen 
in Mr. Frank J. Walsh’s exhibit of specimens from 
the Coroner’s Office, of Cook County, which is a 
brain tumor. This brain had been removed from 
an individual whose history indicated that he had 
been in an automobile accident three years pre- 
viously. He is alleged to have received a head in- 
jury at this time, which was followed by convul- 
sions which were described as Jacksonian in type. 
He also had a change in personality, for which he 
was committed to an asylum for two and one half 
years. After this stay he was discharged and re- 
turned to his home. He remained apparently well 
for about three week after which he went berserk, 
tried to kill his wife, attempted to jump from the 
window, and had paranoid trends. He was recom- 
mitted to the hospital where he died, and where at 
autopsy a brain tumor was found, and no evidence 
of previous craniocerebral was found. In the case 
of an individual who shows unexpected changes in 
personality, one should always think first of brain 
tumor, and not the possibility of craniocerebral 
injury. 

So much for difficult diagnostic problems relat- 
ing to the head which might or could be diagnosed 
at the bedside. 


EXT, let us turn our attention to the chest. 
One of the specimens in Mr. Walsh’s exhibit 
shows a stab wound of the heart. The specimen 
had been removed from an individual who had 
received several knife wounds during an alterca- 
tion. These wounds occurred in the face, neck, and 
hands, and one in the anterior chest wall, 4th inter- 
space just to the left of the sternum. All the 
wounds received appropriate treatment except the 
wound in the chest wall. This was thought to be a 
superficial scratch. After receiving first aid, the 
individual was discharged from the Emergency 
hospital, and advised to return to have the sutures 
removed, or sooner if the wounds became infected. 
The individual was found dead in bed the follow- 
ing morning, about 11 hours after receiving 
emergency treatment. At postmortem the wound 
in the chest wall that was thought to be only a 
scratch mark was found to be in connection with a 
laceration of the anterior wall of the right cardiac 
ventricle, and the individual died as the result of 
heart tamponnade. The wound in the heart at 
postmortem would seem to be as innocuous as the 
“scratch” mark in the anterior chest wall, and 
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would probably have remained so if the individual 
had been kept under sedation for several hours, 
and observation for the quality of his heart tones. 
The second heart specimen in Mr. Walsh’s ex- 
hibit is different from the former in that the indi- 
vidual’s condition was recognized and treatment 
was instituted, but the individual did not get well. 
The surgery done on the heart for the repair of the 
stab wound was excellent, but the patient died. 
Death occurred because the blood which escaped 
into the left pleural cavity caused some compres- 
sion of the left lung, but more than this, the blood 
become infected, and the individual died of sepsis. 

Everyone knows the signs of fluid and air in the 
pleural cavity, and everyone knows what to do 
about it. If nothing is done, one can assume that 
“it is not what one.doesn’t know, as much as what 
one doesn’t do,” that explains missing a diagnosis 
such as this one. Not infrequently we find at post- 
mortem infected blood in the pleural cavity fol- 
lowing chest injuries, in which the fractured ribs 
have been excellently immobilized, or the inter- 
costal muscles, or diaphragm have been excellent- 
ly sutured, following blows sustained to the chest 
wall, or bullet or stabwounds of the chest. If, fol- 
lowing injuries of this type the individual becomes 
septic, one must be sure he is not overlooking a 
diffuse sero-sanguino-purulent pleuritis, or a simi- 
lar but localized process. Pneumonia doesn’t cause 
the same degree of sepsis, or the same clinical pic- 
ture as one sees in these cases. Usually the chest 
is swathed in bandages or adhesive tape in these 
cases, and this makes interpretation of an x-ray 
film difficult or impossible. In any event, the ex- 
ploratory needle puncture is a much better diag- 
nostic aid, and is used entirely too infrequently, in 
the experience of the writer. The result of abdomi- 
nal injuries can be very difficult to evaluate, even 
during operation, unless one can work and reflect 
simultaneously. For example, a case: 

A manual training school teacher was demon- 
strating the use of a wood lathe to his class, and a 
piece of wood on which he was working got out of 
his grasp and struck him in the abdomen, “knock- 
ing the wind out of him.” After a brief pause he 
continued the demonstration. He became quite ill 
several hours later, and the physician who ex- 
amined him found a scrotal hernia which he 
thought was incarcerated. An operation was sug- 
gested for the immediate reduction of this hernia. 
The hernia was reduced surgically, and the wound 
remained clean, but the condition of the individual 
did not improve, and death occurred several days 
later, obviously from peritonitis. At postmortem a 
traumatic laceration of the ileum was found, some 
distance from the site of the obvious contents of 
the hernial sac. This case indicates that abdominal 
injuries that make individuals “sick” warrant an 
exploratory laparotomy whether there is a hernia 
present or not, more especially if the contents of 
the hernia do not show evidence of recent trauma. 
A difficult diagnostic problem, but more especially 
a difficult test of surgical therapeutics comes from 
injuries in the region of the sacro-iliac joints. 

Not infrequently these injuries are accompanied 
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by extensive hemorrhage into the psoas muscle, or 
also into the iliacus muscle. Because of the prox- 
imity of these muscles to the ureter these hema- 
tomas become infected. We believe the infection 
comes from the urinary tract for the reason these 
muscles undergo necrosis, liquefaction, and gan- 
grene. The most common source of bacteria that 
cause this type of infection is the urinary tract. We 
know the urinary tract becomes infected in this 
type of injury, and the organisms we find are 
aerobes and anaerobes, and strangely enough, it is 
the anaerobes in symbiosis with the aerobes that 
cause this fatal septicemia. I have no suggestions 
about how this type of infection can be treated. 
Injuries with laceration of the liver, kidney, and 
spleen are very infrequently not diagnosed, and 
appropriate treatment, though not always life sav- 
ing, is promptly performed. Injuries of the ex- 
tremities with acute osteomyelitis as a conse- 
quence can also be put in the category of injuries of 
the liver, kidneys, and spleen, as far as the writer 
is concerned. Relatively few of these cases come 
to postmortem without the correct diagnosis hav- 
ing been made and appropriate treatment per- 
formed. 


N CONCLUSION, may I again remind you that 
“it isn’t so much what one doesn’t know as it is 
how much one doesn’t do,” that causes him to miss 
diagnoses. Also, I should like to remind you that 
there is no form of chemo-therapy that can beat 
incision and drainage of collections of pus, how- 


ever obscure the site of these collections may ap- 
pear at the first examination. Instead of depend- 
ing upon some form of chemo-therapy one should 
depend upon his diagnostic acumen, for it is only 
this that will enable him to make the diagnosis, 
after which the treatment will readily suggest it- 
self. Also, I should like to suggest that a greater 
attendance is necessary, in number of individual 
medical men, and frequency of attendance, at post- 
mortem examinations. The “dead house” still re- 
mains the best source of undergraduate and post- 
graduate training. 


High Traumatic Amputation 
of the Thigh 


—and Treatment of Shock— 


Witi1am E. Dewaney, Jr., M.D., 
Williamsport, Pennsylvania 


RAUMATIC amputation of the thigh near 

the hip joint is a most serious accident and 
carries an exceedingly high mortality rate.* 
These patients usually die of shock or hemorr- 
hage. or, if they live long enough, of infection. 
Shock and hemorrhage are usually of such grave 
consequence that these cases rarely survive. Shock 
is most extreme due to the fact that a crushing 
wound close to the trunk has occurred. Added to 
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this is the factor of hemorrhage which, even 
though serious in itself, intensifies the process of 
shock. When first seen these patients should have 
the hemorrhage controlled by any suitable tempo- 
rary means, such as a tourniquet or hemostats. Once 
this is done all measures should be directed to- 
wards the treatment of shock, and not until shock 
has been overcome should operation be consid- 
ered. 

Many hypotheses have been advanced to ex- 
plain the process of the development of shock. It 
was once thought that shock was due to a sudden 
breakdown in the cardiac mechanism. We know 
now that the heart itself is sound in surgical, or 
at least in primary, shock. There was also the 
idea of splanchnic dilatation with low blood pres- 
sure and paralysis of vasoconstriction. Patients 
were stimulated and atropine was given. Studies 
during the war revealed that the low blood pres- 
sure of shock was due to diminished blood volume 
and that vasoconstriction was present. The 
theory of toxic elements liberated in traumatized 
tissue was suggested as the etiologic factor. This 
hypothesis has been questioned by various in- 
vestigators. It is hardly likely to be a factor in 
primary shock, as cytoplasmic substances could 
hardly be so promptly absorbed into the circu- 
lating blood. One likewise can hardly accept the 
theory of circulating toxins in cases where shock 
is due to pain, fear, or cold. 

It is now generally believed that the dominant 
feature of shock is low blood volume. These pa- 
tients exhibit marked pallor, have a cold moist 
skin, a rapid feeble pulse, a low blood pressure, 
subnormal temperature, shallow respirations and 
other signs familiar to all of us. Behind this pic- 
ture is a condition of vasoconstriction with dimin- 
ished peripheral blood flow and consequent di- 
minished blood volume due to loss of blood plasma 
into the tissue spaces with capillary stasis and a 
resulting tissue asphyxia. Shock is therefore 
brought about by a sequence of conditions, but the 
outstanding feature in the process is low blood 
volume. It is the restoration of this blood volume 
which is so important in combating traumatic 
shock especially where there has been the added 
loss of blood due to hemorrhage. The investiga- 
tions of Cannon, Moon and others have called at- 
tention to hemoconcentration in secondary shock, 
and they have adopted it as a criterion rather than 
blood pressure changes. I have found this true in 
traumatic shock. 

Transfusion, of course, is indicated early. Blood 
serum transfusion to replace plasma and protein 
elements would be of great value, but serum is 
not readily available and difficulties are encoun- 
tered in obtaining it quickly. These patients 
seem to be benefited by concentrated glucose solu- 
tion which is always available and can be given 
very quickly intravenously. Before a donor is 
obtained normal saline solution with 5% glucose 
may be given intravenously. Pain is always pres- 
ent and in itself helps to produce and intensify the 
shock. Morphine should be given in liberal doses. 
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Heat should be furnished in the form of hot-water 
bottles. The patient should be placed in bed be- 
tween blankets with the foot of the bed elevated 
and oxygen inhalations may be necessary if anox- 
emia is evident. I believe caffeine is a good drug 
to use, but it will do little to restore blood volume 
and thus terminate shock. The blood pressure 
should be taken but I am of the opinion that good 
color, dryness, and warmth of the skin and’a bet- 
ter, slower pulse are all as reliable indications of 
recovery from shock as a return to nearly normal 
blood pressure. Adrenalin and ephedrine may 
raise blood pressure but will not increase the flow 
of blood because the arterioles will be constricted. 
The return of nearly normal blood flow through 
the peripheral vessels as shown by a dry warm 
skin is a dependable index of recovery from shock. 


HAVE in mind a girl nine years of age who on 

June 10, 1938, was run over by a freight train as 
she was retrieving a baseball. She was brought 
to the emergency room of the Williamsport Hos- 
pital at 10:15 a.m., by the ambulance crew of the 
fire department. A tourniquet had already been 
applied around the ilium and perineal region by 
the firemen. Shock was most profound. The 
child’s blood pressure could not be ascertained. 
The left femur had been severed about one inch 
below the greater trochanter and the lower an- 
terior abdominal wall had been torn away expos- 
ing a large area of peritoneum with bowel pro- 
truding. The left side of the vulva, left labia, part 
of the left vaginal wall, the perineum, and the left 
half of the anus were likewise gone. The only 
skin remaining in the entire region was that cov- 
ering some of the left buttock. The remaining 
foot was also badly lacerated. 

Sterile dressings were applied to her wounds. 
She was given % gr. of morphine sulphate hypo- 
dermically and also 3% grs. of caffeine sodio-ben- 
zoate intramuscularly. She received 25 cc. of 
50% glucose intravenously. She was then placed 
in bed between blankets with hot water bottles 
and the foot of the bed was elevated in shock posi- 
tion. Her temperature by mouth was 97°F. One 
thousand cc. of normal saline solution with 5% 
glucose was started intravenously and she took 
all of this. (Her pulse by this time had steadied 
down to 104.) Immediately afterwards she was 
given a blood transfusion in the amount of 450 cc. 
with 45 cc. of 2% sodium citrate by the indirect 
method. This was a large transfusion for so young 
and small a child. (Her weight was approximate- 
ly 50 pounds before the lower extremity had been 
completely severed from her body.) Immediately 
after the transfusion her skin was dry and warm. 
Her color was good. She had recovered from pri- 
mary shock and operation was deemed justifiable. 
She was given 1/12 gr. of morphine sulphate hypo- 
dermically and taken to the operating room at 
4:30 that afternoon. For six hours she had been 
treated for shock. I believe the successful outcome 
in this case was due entirely to treatment during 
that six-hour period, although it is admitted that 
the youth of the patient was a favorable factor. 
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Under ether anesthesia amputation was done 
through the neck of the femur. A debridement of 
the skin and muscles was done and a large amount 
of coal and cinders was removed from the wound. 
What little skin she had from the buttock was 
used to repair the defect in the vagina, perineum 
and anus. A self-retaining catheter was intro- 
duced into the bladder. The sole and big toe of 
the remaining foot were repaired. 

She was given three full doses of tetanus and 
gas bacillus antitoxin combined, postoperatively. 
She also had two subsequent blood transfusions, 
one on the first postoperative day in the amount 
of 300 cc. of whole blood and the other on the sixth 
postoperative day in the amount of 250 cc. both 
by the indirect method. Before the last transfu- 
sion her hemoglobin was 35% and her red cell 
count was 3,090,000. Some infection occurred in 
the muscle stumps and fascial planes but this was 
not troublesome and cleared up after two weeks, 
using irrigations of 1:3300 solution of azochlora- 
mid in saline and applying compresses of gauze 
saturated with 1:500 azochloramid in triacetin. 
By this time, two weeks after the accident, her 
hemoglobin was 71% and her red cell count was 
4,020,000. Unfortunately we had not obtained a 
blood count during her shock period. 

On July 9, four weeks after the accident, skin 
grafting was done by the Tiersch method to the 
large granulating area on the stump and lower 
abdomen, the donor area being the remaining 
thigh. She first walked with crutches on July 27 
and was discharged from the hospital on August 
20, 10 weeks after the accident. She returned to 
school on opening day in September and has been 
in excellent health ever since. With the aid of 
her crutches she roller skates and, believe it or 
not, still plays baseball. 

Conc.tusion: A case of high traumatic amputa- 
tion of the thigh with loss of the lower abdominal 
wall, part of the vulva, one labia, part of the vagi- 
nal wall, the perineum and one side of the anus 
is reported. 

It is believed that this life was saved because of 
the successful treatment of shock, postponing op- 
eration six hours. 

Amputation was done through the neck of the 
femur, and the large area of granulations on the 
stump and abdominal wall was filled in with skin 
grafts. 

Operation in traumatic cases should be delayed 
until primary shock has been overcome and blood 
volume has been restored. 





The Industrial Nurse 
—An Appraisal— 


JosepH H. Cuivers, M.D., 
Medical Director, Crane Company, Chicago 


N EVALUATING medical service in industry 

I we must recognize that the function of all in- 
dustry is based on an economic formula where 
money is paid out for services rendered and money 
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is received for goods that are manufactured.* 
When an industry enlarges the scope of its activ- 
ity to include medical service for employees, that 
company has been influenced by an economic mo- 
tive as well by any humanitarian interest. Work- 
men’s compensation law in the United States has 
placed a definite responsibility on employers for 
injury and illness arising from the nature of em- 
ployment and that responsibility is measured in 
dollars and cents. There are approximately 50,- 
000,000 persons gainfully employed in the United 
States, about 30,000,000 are in industry; 62% of 
all workers are in plants of less than 500 employ- 
ees. It has been estimated that absenteeism due 
to sickness or accident on the average amounts to 
10 days per year per employee. The greatest per- 
centage of lost time occurs in the smaller factories 
which employ 75 to 300 persons. Furthermore, the 
smaller factories in the great majority of cases 
(80 to 90%) do not have an adequate medical 
service available to their employees. Numerous 
studies and surveys have shown that adequate 
medical service results in less absenteeism, less 
labor turnover and more labor security. Accord- 
ing to a report of the United States Public Health 
Service,” .... effective industrial medical service 
saves each worker $6.20 per year and saves the 
employer $4.00 per man per year.” 


E ARE concerned here with the employment 

of nurses in industry; what constitutes indus- 
trial nursing, and what is the scope of service ren- 
dered. Manifestly, the plan of medical service in 
any given company is influenced by the number of 
persons employed, the nature of work performed 
and the policy of the company as to whether or 
not they will render service beyond the require- 
ments of the law. Generally speaking the larger 
industries operate under the compensation law as 
self-insurers, that is, they assume directly the le- 
gal obligation for accidents and illness arising as 
the result of employment. Every State has its 
compensation law and this law fixes the responsi- 
bility for medical care, hospital service and pay- 
ment of money as compensation while an em- 
ployee is disabled from any accident or illness 
arising out of the employment. It is these larger 
organizations who are in a more favorable position 
to develop and maintain their own medical de- 
partment and at the same time determine the na- 
ture and extent of medical service beyond the 
legal requirements that they wish to extend. 

A smaller industry is not in such a favorable 
position, and the general practice is to underwrite 
the liability for accidents and illness with an in- 
surance company at a stipulated rate per em- 
ployee per year. Here, the responsibility for the 
care and welfare of employees is divided and I am 
inclined to think the interest is less personal in 
its relationship of employer to employee. Many 
companies who have an insurance carrier, how- 
ever, set up a medical service for first aid work 
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and medical care beyond the requirements of the 
law. This type of industrial medical service has 
been increasing in the past few years and offers 
an excellent field for future development. 

First of all, let us take a fairly typical large 
self-insurer with a well organized and functioning 
medical department. At the head is the medical 
director or chief medical officer who is responsible 
to the executives of the company. As a staff, he 
has his assistant physicians and surgeons, nurses, 
and his clerical staff. The doctors render the 
medical and surgical service with the assistance 
of the nurses as required. The clerical staff main- 
tain the records with the assistance of the doctors 
and nurses as required. The interlocking of du- 
ties between the doctors, nurses, and the clerical 
staff is most essential to a well operated medical 
department. The nursing service is divided into 
two distinct types of work, (1) surgical nursing, 
which is rendered in the medical department, and 
(2) visiting nursing, which is rendered at the 
home of the employee. 

An efficient surgical nurse in an industrial medi- 
cal department is indispensible. Her responsibili- 
ties are vital — her work must be dependable and 
she must at all times have a thorough understand- 
ing of the problems involved in the medical care 
of injured employees. Her service is not merely 
sterilizing instruments and setting up trays. 
Wounds have to be cleaned without contamina- 
tion, dressings and bandages have to be applied 
so that the employee may continue at work and 
yet not harm the surgical wound. It is unfortu- 
nate that a more practical course in bandaging is 
not given in our training schools and yet, I pre- 
sume, there is little need for this type of work ex- 
cept in the industrial field. The maintainence of 
surgical supplies is generally a responsibility of 
the nurse. She must have an understanding of 
the application of casts and splints, drainage, local 
anesthesia, suturing, removal of foreign bodies, 
treatment of burns and a dozen other essentials 
that are fundamental to good surgical nursing. 

In addition, she frequently has much of the re- 
sponsibility of seeing that records are kept up to 
date, that appointments are maintained, and that 
the doctor isn’t unduly irritated by “those things 
that just can’t be helped.” Realize that while a 
patient is in the waiting room he is not working 
and that the time spent by 16 patients “warming 
their heels” for a half an hour is equivalent to 
eight hours of lost production. Realize that no 
employee wants to get hurt and when an accident 
occurs, the unfortunate employee is the person 
who needs a little sympathy and understanding. 
The accident isn’t by any means always the fault 
of the employee, but he is the fellow who loses in 
wages, time, and disability, and in confidence in 
himself So frequently he feels uncertain as to 
the attitude of management because “he got hurt.” 

It is here that the nurse can be definitely help- 
ful in developing a more stable employer-em- 
ployee relationship. To the injured man she rep- 
resents management and its attitude toward him. 
It is not unusual to find an injured employee 
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afraid to come to the medical department because 
he fears he will make a bad record. This attitude 
is one of distrust, and I feel that the doctor and 
the nurse are in a most favorable position to break 
down this discredit to any medical service. A con- 
fidential and yet professional relationship of real 
value should be developed between the medical 
department and the employee it serves, provided 
that the confidence is privileged and respected. 
Often troubles outside of employment, a sick wife, 
a wayward son, a threat of wage assignment are 
contributory factors in an accident, and this in- 
formation can only be elicited by some one who is 
sympathetic and understanding. Is it any wonder 
that the surgical nurse is glad to punch the time 
clock at the end of the day. And that reminds me 
how frequently a new nurse feels that punching 
the time clock is a reflection on her profession. 
She feels that her Florence Nightingale oath 
waives all restriction as to time, social caste, and 
privilege. Feel assured, however, that industry 
does not measure her services in hours, but that 
the requirements of Federal laws, State laws and 
efficient management methods impose this time 
clock punching as part of the job. 


OW for the visiting nurse: This is a little dif- 
ferent type of service, and is conducted out- 
side of the place of employment. The work 
usually consists of visits to the home of sick or 
injured employees; rendering nursing service at 
the home, and reporting back to the medical direc- 
tor such pertinent facts as the visit discloses. Fre- 
quently bedside care such as massage, hypodermic 
medication, redressings, is done by the visiting 
nurse. In some instance this work is quite com- 
parable to hourly nursing as practiced among pri- 
vate nurses. The cooperation of a visiting nurse 
from the company with the professional services 
of the family doctor can be definitely helpful to all 
concerned. Much of the service is worth while 
to the employee and especially as regards guid- 
ance in matters of hygiene, medical care and re- 
assurance in medical problems. Many companies 
require an employee to notify the management 
when he is absent from work. The most frequent 
reason given is “John is sick today—he will be in 
to work tomorrow.” In 90% of the cases, John is 
ill and in the other 10% illness is the easiest ex- 
cuse to give. It must be realized that there is an 
idle machine in the plant and a trained man ab- 
sent from employment. These are a direct loss to 
the fundamental purpose of industry. It is the 
practice of some companies to send a visiting nurse 
to find out the nature of John’s illness, whether he 
has a doctor attending him, and how long he will 
probably be away from work. The purpose of the 
inquiry is definitely legitimate and can be helpful 
to a sick employee if properly handled. Tact must 
be exercised by the visiting nurse, lest her inquiry 
be regarded by the employee as “snooping” into 
his personal affairs. 
Some medical departments have graduate tech- 
nicians in charge of x-ray service and clinical lab- 
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oratory work. Where the nature of this work is 
not extensive nurses with technical training are 
some times employed. The nature.of this work 
is generally urine examinations, blood pictures, 
and operation of an x-ray unit. The use of physio- 
therapy units in the rehabilitation of employees 
has increased during the past few years, and this 
work is generally under the supervision of a nurse. 


OW let us consider the small industry where 

there are only 75 to 300 employees and the 
compensation liability is carried by an insurance 
company. In a typical instance we find that a 
designated doctor in the neighborhood is placed 
on a call basis for emergencies only. He makes 
his report direct to the insurance company and 
has very little contact with the industry or the 
management. A room in the factory is equipped 
as a dispensary with a nurse in charge She is 
under the supervision of an office manager or a 
foreman who has very little knowledge of medical 
service or the limitations of nursing service. But 
he tells the nurse what she can have and what she 
is expected to do. A box of sterile bandages, a 
bottle of iodine, a bottle of bromo-seltzer and a 
pretty nurse in uniform do not constitute a med- 
ical department, no matter how small and smug 
the company may be. Not long ago one nurse told 
me she had been doing industrial nursing for two 
years and that she dispensed bromo-seltzer for 
every ache and pain “because the boss’ wife said 
it was the only medicine that had done her any 
good for years.” 

Many employers today realize that there is a 
need of medical service in industry in order to 
maintain a high degree of efficiency in a working 
force. Management is sincere in its effort to pro- 
vide this service. When only a nurse is hired it is 
natural that they expect the nurse to advise them 
regarding the needs and function of such a depart- 
ment. That advice can only be intelligent when 
the nurse has an understanding of the problems 
of industrial medical service and the limitation of 
her own services. I have seen some very compe- 
tently operated first aid rooms in charge of a 
trained nurse. The nurse can recognize a case 
that is a potential liability to her company and 
she can advise the management accordingly. She 
recognizes when an employee should not be at 
work and when the advice and care of a physician 
are indicated. She knows what not to do as well as 
what she should do. She develops the full confi- 
dence of the management in her particular field of 
study and she is a most worth-while employee. 

Industrial nurses don’t read to patients and 
comb their hair and powder their backs. The 
services they render are vital — necessary and 
conducive to getting a disabled workman back to 
normal health and on an earning basis. They ren- 
der a service that helps to balance an economic 
formula under which all industry operates. Their 
services are appreciated by management and by 
the most humble workman. Believe me, that ap- 
preciation is sincere. 
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Syphilis Control 


—With Special Reference to Railway 
Employees— 


ALBERT E. RussEtu, M.D., F.A.C.P., 
Surgeon, in Charge Syphilis Control in Industry 
U. S. Public Health Service, 

Chicago, Illinois 


OU will perhaps be relieved to know that in 

, the presentation of this paper I will not give 

you a long discourse on statistics showing 
excessive incidence of syphilis among railway em- 
ployees.* A review of the material available led 
me to omit statistics at this time, as it seems that 
those available have already had too much repeti- 
tion. If you railway surgeons continue your excel- 
lent cooperation with us in syphilis programs, we 
expect to have available considerable data relative 
to the incidence of this disease among those who 
are still working and apparently in good health. 
I do not expect that the findings from this source 
will reveal that railway employees have any 
higher incidence of syphilis than other large in- 
dustrial groups. All of you are aware of the grave 
problem of syphilis in the transportation systems 
of our country and of the efforts that are being 
made to meet this perplexing situation. 

Syphilis among railway workers is only one 
phase of the national problem about which we are 
so greatly concerned. The accompanying graph 
shows by contrast 
the incidence of 
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The railways were among the first industrial 
groups with which the Public Health Service co- 
operated in syphilis control. In 1920, the Associa- 
tion of Railroad Chief Surgeons, in annual conven- 
tion, adopted a resolution approving the program 
of the U. S. Public Health Service for venereal 
disease control, working in cooperation with 46 
State Boards of Health. They promised their per- 
sonal support toward furthering the prevention of 
gonorrhea and syphilis by actually engaging in all 
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*Presented at the meeting of the Medical and Surgical Section of the Asso- 
ciation of American Railroads, Chicago, Ill., June 15, 1939. 
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measures submitted by the Service that were ap- 
proved by the companies with which they were 
associated. This resolution also recognized the 
need and value of educational measures for the 
control of venereal diseases. Many of the other 
phases of control dealt with by that and subse- 
quent committees 15 to 20 years ago are now find- 
ing their way into use in industries which have 
recently become interested in the problem of 
venereal disease control. 

In a paper read before the Southern States As- 
sociation of Railway Surgeons, Auxiliary of the 
Southern Medical Association, Nineteenth Annual 
Meeting, Dallas, Texas, November 9-12, 1935, Dr. 
J. R. GARNER said, in part: 

“Syphilis is pre-eminently today the greatest 
menace attacking the man-power of the American 
Railroads. This statement is made without fear 
of contradiction, after a study of the subject ex- 
tending over a period of more than three years em- 
bracing the compilation of a vast amount of sta- 
tistical data from every section of the country and 
from every available source.” 

He stated further that the railroad man.is no 
more frequently infected with the disease than 
the general public and stressed the importance of 
the recognition and control of the cases because 
of the nature of their occupations. He said: “. 
every day thousands of human lives are entrusted 
to their care; millions of dollars of property pass 
through their hands, and the lives and limbs of 
their co-workers are either protected or jeopar- 
dized in direct proportion as their power is unim- 
paired.” Dr. GARNER’s subsequent study of the 
problem of syphilis as it affects the railroads and 
his intense interest in the subject indicate that he 
has not underestimated its importance to the sys- 
tems. ; 

Dr. WENGER reviewed the records of the U. S. 
Public Health Service clinic at Hot Springs, 
Arkansas, in 1927,! covering a period of several 
years, and made the following statement: “7.7% 
of the male patients registering in the clinic were 
railroad employees at the time of examination. The 
responsibility of selecting only the physically fit 
for railroad service rests squarely on the shoulders 
of the medical examiner. Assuming that the em- 
ployees are in good physical condition, the rail- 
road’s responsibility does not cease; its surgeons 
are under obligation to see that these men remain 
physically fit for service by re-examination at cer- 
tain intervals.” 

The necessity for increased speed of trains has 
emphasized the element of safety and focused at- 
tention on the physical condition of those to whom 
millions of lives and valuable property are en- 
trusted. Syphilis is not the only disease which 
may seriously interfere with the safe operations of 
trains but it is one of the most important. The 
railway employees competing in attaining and 
maintaining excellent safety records have had 
their attention directed to the importance of good 
health. Fortunately, through the efforts of the 
railway surgeons and the general publicity on the 
subject of syphilis, the workers are more familiar 
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with the disease than they have ever been before. 

Another reason for the railway workers’ inter- 
est in syphilis is that the cases of tertiary syphilis 
as beneficiaries have been a drain on the funds of 
the Brotherhood. It has caused them to realize 
that there is also a tremendous economic factor in 
this devastating disease. Many of the workers 
realize that they too have a great responsibility in 
helping to eliminate syphilis from among their 
ranks. 

The surgeon knows the dangers of syphilis more 
thoroughly than any other official of the railways. 
The fact that he knows the ravages of paresis, 
tabes and syphilitic heart disease makes his re- 
sponsibility even greater. It is, therefore, the duty 
of every surgeon to give more consideration than 
ever before toward the elimination of syphilis 
from the employees including the presidents and 
down to the humblest worker. Your companies 
and the general public expect you with your lead- 
ership to control this serious disease in railroad 
workers. Adequate programs of education in pre- 
vention, diagnosis and treatment will make for 
still better records of safe operation, prevention of 
catastrophies, and longer service for workers. The 
following graph shows the average loss of years of 
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life of white and colored males due to syphilis. The 
average white male who becomes infected loses 
4.8 years of his life and the colored male loses 7.1 
years. Disability from syphilis is difficult to 
measure. 


Food Handlers on Trains 


A= will agree that no person who has infecti- 
ous syphilis should be permitted to handle 
food on the dining cars or anywhere else. On the 
other hand, the case of syphilis having no open 
lesions and taking treatment is not infectious and 
if otherwise in good health, is a safe employee for 
dining cars. Cases having open lesions can soon 


be rendered non-infectious by treatment and 
should be able to return to work in a short time, 
determined, of course, by the surgeon. There is no 
reason for hysteria over the food handler whose 
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blood is positive if he meets the above require- 
ments. 

I know of physicians who select servants for 
their homes from the syphilis clinics. They know 
that a syphilitic person with no open lesions and 
under treatment is safer than one who is negative 
and who may come to work most any day with a 
chancre. I am reminded of the lady who learned 
that her maid had been going to the clinic for 
salvarsan each week and promptly discharged her 
and took in her place another without physical 
examination or blood tests. The woman was 
greatly relieved mentally but actually she might 
have been in greater danger of infection of herself 
or members of her family by not knowing the 
physical condition of her new maid. 

Our Surgeon-General has spoken in his writ- 
ings about the chemical quarantine of syphilis. By 
that he meant that with proper drugs (arsenicals 
and bismuth) the patient’s syphilis could be 
quarantined by rendering him non-infectious 
rather than by the actual physical isolation of the 
individual. Such persons could handle food with- 
out danger of infecting others with syphilis just as 
soon as their open lesions have disappeared. 


Education 


HERE are several phases to education concern- 
ing venereal diseases. Most persons who are 
infected with venereal disease are young people. 
Most of the syphilitic infections occur before the 
age of 30 and we have reason to believe that the 
same is true of gonorrhea. In other words, most 
of these unfortunate persons get their infection 
before they know that venereal diseases are not 
confined to those engaged in active prostitution. 
All of us who are physicians have experienced the 
surprise of infected persons when told they have a 
venereal disease and they invariably add that 
they can’t believe that the person with whom they 
have had relations was infected. Advice to the 
young would save many tragedies. Of course, 
syphilis occurs in many persons before their em- 
ployment in railway systems, however, many older 
persons in all walks of life are quite ignorant on 
the subject of venereal diseases. 
There is need of education as to what constitutes 


adequate treatment of syphilis in order to effect a 


cure. Unfortunately the treatment is long and 
expensive and the average person may think that 
it is unnecessarily so and lapse treatment long 
before the disease is cured. Here is a place where 
education can be of great help. 

The methods of educating workers concerning 
syphilis are several and may be varied according 
to the needs of particular groups. One of the best 
is the personal talk from the physician but unfor- 
tunately he does not always have time to do this. 
Speaking to groups is the next best, but the nature 
of the operations of railways makes this method 
impractical in many instances. The wide distri- 
bution of good literature such as the Public Health 
Service pamphlets “Syphilis, Its Cause, Its Spread, 
Its Cure” and “Gonorrhea, the Crippler,’”? has 
been found effective to a degree. 
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Articles on syphilis in the Brotherhood mag- 
azines and in company publications reach many 
workers and their families. We have provided ma- 
terial from which suitable articles have been pre- 
pared and submitted by the company physicians 
and printed under their names in the above- 
mentioned magazines. The physician is usually 
considered a good friend of the workers and they 
welcome articles by him. 

The publicity on the subject of venereal dis- 
eases which has been presented on the radio, in 
the newspapers and magazines, has done much to 
educate the public on this subject. This publicity 
and talks sponsored by health departments have 
also been a great help in the educational program. 
It is gratifying that this is being continued with 
good results. 


Diagnosis 


ORTUNATELY, syphilis can be detected with 

serology. The final diagnosis of the disease 
should be confirmed by history, physical examina- 
tion and subsequent blood tests. A detailed history 
is valuable especially in determining the date of 
onset of the disease, which is a vital factor in treat- 
ment. The patient may remember having had a 
sore but did not know at the time that it was a 
chancre. Examination should always be made to 
reveal the presence or absence of involvement of 
the heart, nervous system or other organs. 

Blood tests should be made at the time of initial 
examination of new employees and at subsequent 
intervals when 
routine or other 
examinations are Oo 
made. Very few 
cases having ini- 
tial lesions wil! 
be found in the 
course of routine 
examination. In 
one doctor’s ex- 
perience, only 
once in 16,000 
cases. If one 
should be detect- 
ed, a dark field 
examination 
should be made. 
Most health de- 
partments and 
private labora- 
tories have facilities for this service. 

The foregoing graph shows the difference in re- 
sults in cases where blood tests are made only when 
syphilis is suspected and in routine blood testing. 
In the tirst instance, 0.6 cases were found per 1,000 
and when done routinely, 44 cases per thousand 
were found. In other words, syphilis is found over 
70 times more often in routine blood testing. 
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Treatment 
HE important roles of the railway surgeon and 
the industrial physician in the syphilis pro- 
grams are furthering education in venereal disease 
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and the finding of the positive cases. These syphilis 
programs are in actuality case-finding projects for 
the private physician inasmuch as the newly found 
cases are not treated by the industrial surgeon. 
They are referred to their own private physician 
for a confirmation of the diagnosis, and treatment. 
The patient pays his physician for this service. In 
some cases where the worker’s economic status is 
such that he is unable to pay for treatment, he may 
be referred to clinics if they are available. 


COMPLETENESS OF TREATMENT 
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ADEQUATE TREATMENT 


A group of clinicians at medical centers, hospi- 
tals and universities who are doing clinical work 
and research in syphilis was selected by the Sur- 
geon-General of the U. S. Public Health Service to 
make a series of cooperative studies and coordi- 
nated research in serology and treatment of syph- 
ilis. 

This group is known as the Cooperative Clin- 
ical Group. They reported that about 70% of the 
patients in their clinics did not receive adequate 
treatment. This statement can be accepted as 
representing the results of keeping patients in 
treatment in the larger clinics of this country. 
With this in mind, it is easy to see why we have 
more than 40,000 known deaths from cardiovascu- 
lar syphilis, 60,000 cases of congenital syphilis and 
hundreds of new cases of paresis each year. An 
industrial physician told me recently that practi- 
cally all of the cases he referred to physicians were 
not given proper treatment. There have been 
complaints from several other industrial physi- 
cians, such as the discharging of patients as cured 
when the first negative blood test is found, dis- 
charging the patient when he is unable to pay for 
further treatment; giving long rest periods, fees 
too high, in some cases $5.00 to $10.00 each treat- 
ment; over-treatment, continuing as long as the 
patient will continue to come for treatments. It is 
perhaps easier to find fault with the private phy- 
sician for the way he handles these cases than it is 
to help him. There are so many new things in 
medicine today that the busy practitioner finds it 
difficult to keep up with all of them. Some in- 
dustrial physicians have been able to get together 
with the private physicians and work out a satis- 
factory arrangement in treatment as well as fin- 
ances. I realize that this is not easy in the case of 
railroads owing to the distribution of their work- 
ers. 

Medical societies and health departments 
have in some instances been able to get together 
and discuss the problem of treatment. There is a 
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great national interest in syphilis control, and I 
am sure we can expect that medical groups will 
come to meet their responsibility of treatment. 

There should be a wider dissemination of the 
recommendations of the Cooperative Clinical 
Group, which is made up of physicians of national 
reputation in the treatment of syphilis. This group 
was formed to present recommendations for stand- 
ard methods of treatment which would be ac- 
cepted generally. They made the following re- 
commendations which apply to the usual case: 

Minimum treatment of cases of early syphilis 
includes 70 weeks of continuous treatment, con- 
sisting of alternating courses of bismuth and 
arsphenamine until 30 doses of the arsenical and 
40 of bismuth have been given. Cases having 
syphilitic involvement of the cardiovascular and 
nervous systems or other manifestations of late 
syphilis require special consideration and treat- 
ment according to the condition present. 

I have taken it for granted that the diagnosis and 
treatment of syphilis among employees will be a 
matter of confidence between the patient and phy- 
sician. No program can succeed without this re- 
lationship. Workers appreciate the confidence and 
advice of the physician. All of you know that rail- 
way employees are persons who are proud of their 
jobs and guard their prerogatives with jealousy. 
Good educational programs will show them their 
responsibility in being free from syphilis to bring 
about more efficiency and safety in operation and 
it should bring them in closer cooperation with 
the medical departments. 

Certain labor groups in industries have passed 
resolutions stating that when the industries 
promise in good faith to carry out the syphilis pro- 
gram recommended by the Surgeon General, that 
they will give their hearty cooperation. This 
might be a good procedure for the Brotherhoods 
to consider. We have been able in many instances 
to bring employer and employee together on this 
subject and in a few instances where there had 
been recent disputes and strikes. The matter of 
syphilis in industry is so important that it is 
usually easy to have both sides become interested 
in it and to cooperate in control programs. 

Our office has been able to assist a few railway 
surgeons in the coordination of laboratory work in 
various States in a manner similar to what has been 
done in certain industries having plants in more 
than one State. We are in a position to extend this 
service and would welcome the opportunity to be 
of help to you. 

In closing, I should like to urge that all of you 
give our office the cooperation necessary in collec- 
tion of data to establish the incidence of syphilis 
among your employees. Since there is a great need 
for this information, I am sure you will help. 


References: 
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Air Hygiene Foundation 


—Abstracts of Principal Papers and Discus- 
sions of the Fourth Annual Meeting, Pitts- 
burgh, Pennsylvania, November 14-15, 1939— 


HE Fourth Annual Meeting of the Air Hy- 
giene Foundation at Pittsburgh, Pennsyl- 
vania, on November 14-15, 1939, was the best 
attended and most important meeting the Founda- 
tion has had of this type. 

Besides the usual reports on occupational dis- 
ease legislation, and the reports of the Preventive 
Engineering Committee and of the Medical Com- 
mittee, there was a presentation of Labor’s View- 
point on Occupational Disease Prevention; a Sym- 
posium on Sick Absenteeism in Industry; an Eco- 
nomic Discussion of the Employer’s Viewpoint on 
Industrial Health; and, last but not least, a Forum 
on the Impact of Employee Health on Industrial 
and Public Relations. 

The trend of the two-day meeting was definitely 
toward the side of prevention — not only the pre- 
vention of occupational disease, but in positive 
terms, the promotion of industrial health. The 
economic, as well as the humanitarian side of 
health promotion, was greatly emphasized. The 
importance of industrial health as the basis for 
good industrial relations and public relations was 
discussed from different angles, and the conclu- 
sion tentatively reached that good employee health 
is an economic asset in business. 

The Program follows: 


Tuesday, November 14 


Oprntinc—Rocer A. Hitcnuincs, Chairman, Board of 
Trustees. 

A Worp or Wetcome—Dr. E. R. Werp.tern, Director, 
Mellon Institute. 

FounpDATION ACTIVITIES In 1939—H. B. Metter, Manag- 
ing Director. 

Review or Recent OccuPaATIONAL Disease LEGISLATION 
—Tueopore C. Waters, Legal Committee, Chairman, 
Maryland Occupational Diseases Commission. Discus- 
sion—J. Dewey Dorsett, Association of Casulty and 
Surety Executives. 

REPORT OF THE PREVENTIVE ENGINEERING COMMITTEE— 
Puitie Drinker, Chairman, Preventive Engineering Com- 
mittee, Harvard School of Public Health. (1) Progress 
in Foundation Researches at Harvard University. (2) 
Engineering Developments in Industrial Hygiene during 
1939. 

Lasor’s VIEWPOINT ON OCCUPATIONAL DISEASE PREVEN- 
TtON—Rosert J. Watt, International Labor Representa- 
tive, American Federation of Labor. 

Report oF THE Mepicat CommiTTee—Dr. A. J. LANza, 
Chairman, Assistant Medical Director, Metropolitan Life 
Insurance Company. 

Foundation Research at the Saranac Laboratory—Dnr. 
Leroy U. Garpner, Director. 

Foundation Research at the University of Pennsylvania: 

The Choice of Methods Used in Roentgen-Ray Examin- 
ation of the Chest for Diagnostic Surveys—S. Rem War- 
REN, Jr., Assistant Director, X-Ray Research Laboratory. 

Methods used in the Microscopic Study of Cells and 
Tissues in the Living Mammal—Dr. Exror R. CLark, 
Professor of Anatomy. 

The Reaction of Living Cells and Tissues to Silica 
Granules as Observed Microscopically in the Living 
Mammal—Dr. Exror R. CLark and Darrow HAAGENSEN. 
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Wednesday, November 15 


SympostumM—Sick ABSENTEEISM IN INbusTRY, ITs Ex- 
TENT, Irs CAUSES AND Controt—Dr. A. J. Lanza, presid- 
ing. Discussion by A. J. R. Curtis, Portland Cement Assn.; 
W. G. Hazarp, Owens-Illinois Glass Co.; Dr. R. R. Jones, 
Bell Telephone Co.; Dr. A. G. Kammer, Inland Steel Co.; 
Dr. O. A. SAnpER, Employers Mutual Liability Co.; Dr. W. 
A. Sawyer, Eastman Kodak Co.; Dr. R. R. Sayers, U. S. 
Public Health Service; Dr. A. W. ScHOENLEBER, Standard 
Oil Co. of N. J.; Dr. C. D. Setpy, General Motors Corp.; 
Dr. Loyat A. SHoupy, Bethlehem Steel Co.; Dr. C. H. 
Watson, Bell Telephone Co. 

An EMPLOYER’S VIEWPOINT ON INDUSTRIAL HEALTH — 
ANDREW FLETCHER, Vice-Chairman, Board of Trustees, 
Vice-President, St. Joseph Lead Company. 

ForumM—ImMpact OF EMPLOYEE HEALTH ON INDUSTRIAL 
AND Pusiic RELATIONS—V. P. AHEARN, Executive Secre- 
tary, National Industrial Sand Association, presiding. Dis- 
cussion by C. C. Carr, Advertising Manager, Aluminum 
Co. of America, and Dr. C. O. Sapprncton, Industrial 
Consultant. General Discussion. 

REPoRT OF THE MEMBERSHIP COMMITTEE AND SUMMA- 
TION OF Meetinc—C. E. Ratston, Membership Committee, 
Safety Director, Pittsburgh Plate Glass Company. CLos- 
ING BY CHAIRMAN OF THE Boarp. 


[Our abstract of these presentations is so exten- 
sive as to require publication in several issues 
instead of one. We proceed, therefore, with relation 
to subject rather than chronology, and will publish 
first the part of the proceedings of Wednesday, 
November 15, the second day, covering the Sym- 
posium on Sick Absenteeism in Industry.—Eb. ] 


Sick Absenteeism 
—Its Extent, Cause and Control in Industry— 


R. A. J. LANZA presiding at the Symposium, 

outlined the most important problems with 

reference to this subject. This material was divided 
under six headings, as noted. 


Introduction: 


OR a number of years, there has been an in- 
creasing feeling that the enormous wastage re- 
sulting from sick absenteeism could be diminished. 
The striking example of the safety first movement 
became more and more a spur inciting toward ac- 
complishment in this related field. If such extra- 
ordinary results in reducing the number and 
severity of accidents could be accomplished by 
planned, coordinated effort, perhaps similar organ- 
ization of effort might be directed against sickness. 
Records were formulated, statistics began to ac- 
cumulate until presently at least the size of this 
problem could be estimated with some accuracy. 
In due time, there emerged the figures of eight 
plus days per male wage earner per year and 12 
plus days per female wage earner per year as the 
average toll paid to disabling sickness and injury— 
a truly staggering total whether viewed from the 
point of health or of money loss, and at least five 
times greater than the corresponding figure for 
industrial accidents. It was apparent, as soon as 
serious attention was given to sickness absentee- 
ism, that it was a much more complex and elusive 
problem than was that of accident prevention. 
The onset of sickness is unaccompanied by the 
dramatic incidents so often characterizing acci- 


INDUSTRIAL MEDICINE 


January, 1940 


dents. Both the cause and the onset are, most 
frequently, outside of actual employment and not 
related to it. Not only are the causative factors 
frequently obscure, but the diagnosis itself may 
not be certain. Sickness may be acute or chronic, 
each type presenting its own problem in both the 
medical and administrative aspects. Underlying 
sickness are social and economic influences, in 
themselves a problem of the first magnitude and, 
generally speaking, outside of the sphere of the 
individual physician or the personnel director. 

In their effort to define their problems, the vari- 
ous industries developed records and methods 
of record keeping that seemed suitable to their 
needs. Inevitably the records of both medical 
and personnel departments became fairly com- 
plicated and frequently of little use for com- 
parison with other industries. Some recorded sick- 
ness on a working day basis, others on a calendar 
day basis. Many industries, for record and pay- 
roll purposes, discharge their sick employees after 
a variable period of weeks and months, and then 
rehire them. Others may carry an individual for 
as long as a year before taking him off the medical 
department and payroll records. All these varia- 
tions have to be taken into account before evalua- 
tion of data and their comparison is possible. 

Comparisons of the frequency and severity of 
the same company, are affected also by differences 
in the age composition of the working population. 
Those plants with a larger proportion of older peo- 
ple may have higher frequency and severity rates 
merely for that reason. The findings for groups 
of laboring and other unskilled workers may not 
be compared directly with those for the more 
skilled and better paid workers, for we know that 
low income classes have a higher sickness rate than 
those more favored. However, in industry, owing 
to the fact that the unskilled are frequently not 
paid when they are away, whereas the more 
skilled employees, having greater length of service, 
are paid, it may be found that the unskilled have 
the lower incidence rate. 

Thus we are confronted at the very beginning 
with the difficulties and complexities resulting 
first, from our efforts to recognize and classify 
types and causes of illness, and, second, from the 
methods of recording and enumerating the result- 
ing information. Fortunately for some years the 
United States Public Health Service has been col- 
lecting figures from a group of industries and has 
lent its weight towards uniform practices in re- 
cording sickness facts. In the preparation of this 
material, the writers also had the benefit of con- 
sulting records and reports submitted by officials 
of about a dozen firms of widely divergent nature. 


The Two Phases of Sick Absenteeism: 


RACTICALLY all of the present schemes of 
sickness benefits, whether mutual benefit or in- 
surance company, commence to pay benefits at the 
end of the first week. Hence, the first major clas- 
sification of industrial sick absences—those from 
one to seven days and those over seven days. 
There is available a considerable amount of in- 
formation relative to sickness among groups of 
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wage earners covered by mutual benefit and in- 
surance plans, but the total number of all wage 
earners included under such plans is but a very 
small per cent of all wage earners. As in other 
situations, the employee who is one of a small 
group has less opportunity for protection against 
emergencies than one in a large group. 

Many employers who have never analyzed their 
absenteeism record would receive quite a shock 
if they were to find out how frequent are absences 
of more than a week’s duration and how many days 
their employees lose by such absences. Sickness 
and non-occupational accidental injuries, resulting 
in more than seven days of incapacity, caused 96 
absences among every 1,000 male employees, and 
135 among every 1,000 female employees annually 
on the average, over the period of 1935 through 
1937, according to an analysis made by the United 
States Public Health Service of the records of a 
large number of companies representative of a 
variety of industries. The days of incapacity re- 
sulting from these disabilities were equivalent to 
3.7 days annually for each male employee and 4.8 
days annually for each female employee. 

The rates for individual companies, of course, 
vary considerably. One large company with 10 
plants located in various parts of the country, 
whose records were made available, reported about 
the same frequency rates, but an 18% higher 
severity rate for male employees, while the in- 
cidence rate for females, 202.4 per 1,000 was 50% 
above that for the female rate quoted by the U. S. 
Public Health Service and the average number of 
days lost was 7.7, as compared with 4.8. The fre- 
quency rates for sickness only in the 10 plants, 
ranged for males from 46.8 per 1,000 employees, 
to 93.7 per 1,000, and for females from 121 to 221 
per 1,000. 

Respiratory diseases accounted for 44% of the 
male, and for 47% of the female disabilities among 
employees of companies reporting to the United 
States Public Health Service. 

Occupational disease, that is disease actually 
arising out of the conditions of work, is a very 
small portion of the whole. It is possible only to 
make a crude estimate, as occupational disease 
compensation laws are mostly of recent enactment 
and the reporting of occupational diseases is ad- 
mittedly inadequate, but from such records as are 
available, it may be stated that occupational dis- 
eases account for a fraction of a day in the sick- 
ness toll. That is not to say, however, that occu- 
pational disease may not be important in certain 
injuries. 

What has been said about the relative infre- 
quency of occupational disease, it should be made 
clear, refers to specific occupational disease. In- 
formation available from scattered sources sug- 
gests that there is a wide variation in the rates of 
incidence of some diseases not usually thought of 
as occupational, among men engaged in different 
occupations. Occupational hazards may or may 
not have been responsible for these differences. 
Detailed studies of departmental and occupational 
sickness records should be made by every com- 
pany. Attention will thus be drawn to plant lo- 
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cations and operations where the sickness inci- 
dence is out of line and remedial measures can be 
introduced when the causes have been discovered. 


Disabilities Lasting Less than Eight Days: 


HE short term disabilities lasting less than 

eight days are of the greatest concern to in- 
dustry, particularly those resulting in one, two, 
and three days’ absences. Those disabilities last- 
ing less than eight days accounted for 83% of all 
absences among males, and for 87% of all absences 
among females, in the company experience report- 
ed upon by the United States Public Health 
Service. One-, two-, and three-day disabilities 
accounted for 54% and for 66% of the male and 
female absences, respectively. Approximately 
12% of the days of disability among males, and 
19% of the days of disability among females were 
caused by absences lasting from one to three days. 
Such other studies as are available to us give 
roughly similar results. These short term ab- 
sences are due mostly to respiratory infections, 
gastro-intestinal upsets, and a variety of causes not 
clearly defined or diagnosed, and among females, 
dysmenorrhea. In this latter group, experience is 
indicating more and more that a very important 
factor is mental and emotional instability. 

Many of these short term disabilities, it is recog- 
nized should really be charged to personal reasons 
rather than to the illnesses claimed to have been 
suffered. Companies which pay full, or a major 
portion of salaries or wages, for all disabilities, 
obviously are very likely to have many more one- 
and two-day absences than companies which take 
a less liberal attitude on the payment of salaries 
and wages during absence for illness. The cor- 
rection of the abuse of a company’s generosity is 
a matter of company discipline. But while the 
inclusion of these absences for personal reasons 
in the recorded toll of short term disabilities tends 
to overstate the magnitude of the problems of ill 
health, there can be no doubt that the larger part 
of the recorded cases represent true disabilities. 
These entail a heavy cost to the companies and a 
huge loss of wages to employees, many of whom 
receive no sickness benefits. 


Causes of Short Time Absences: 


IRCUMSTANCES which may cause or may 
modify short time absences may be classified 
under two headings: 

1. Circumstances arising from conditions of em- 
ployment. 

2. Circumstances arising from the nature of the 
individual. 

Granted that a workman may be feeling ill or 
suffering from definite symptoms, his actions will 
be influenced by economic considerations as well 
as concern for his health. Under the first head- 
ing may be included: 

Possible loss of wages. 

Fear of losing job (possibly dependent on status 
of labor market). 

Attitude of employer toward sick absenteeism. 

Attitude of plant medical department (if any); 
that is, whether short time absences are closely 
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checked; whether any effort is made to control 
them, both by prompt medical attention and effort 
to discourage absences deemed unwarranted. 

Under the second heading are included real dif- 
ficulties and perplexities inherent in this problem. 
Herein are comprised all the variations, mental 
and physical, that distinguish individuals and set 
one man apart from another. 

Some persons are careless or indifferent to mat- 
ters of their own health and will continue to work 
where others would seek medical treatment. 
Others again are over-apprehensive and their ac- 
tions are controlled by fears that may be well 
grounded or imaginary. One pampers himself, 
another neglects himself. Mental and emotional 
attitudes will not only affect an individual’s re- 
sponse to symptoms, but may in themselves origin- 
ate sickness. Many persons are unduly sensitive 
to disturbing factors that may arise in the home, 
in connection with their work, or from other em- 
ployees. Thus, in this total of short time ab- 
sences are included definite physical upsets of a 
real but usually temporary nature and those as- 
sociated with mental and emotional disturbances 
of one kind or another. The latter, particularly, 
are difficult to deal with as they may affect the 
other employees and their condition is often not 
recognized. 

In Connection with Sick Absenteeism: 


HE sickness prone individual! Are there such 

. individuals who may be compared to those 
who are accident prone? Obviously, the answer 
is in the affirmative. Persons who harbor a chronic 
sinus infection, to mention only one common in- 
fection, are apt to have more sick days off than 
those not so handicapped. It is commonly found 
in statistical surveys that a small percentage of 
employees have an inordinately large number of 
illnesses and lose many more days on the average 
than other workers. Thus in the experience of 
the Civil Service of Canada, 1936-37, 72.8% of the 
employees had no illnesses lasting four days or 
longer, 20.2% had one illness, and 7% more than 
one illness. Those who had more than one illness 
(7%) accounted for 46.5% of the total illnesses 
and 39.3% of the total days lost. There were 118 
employees with five or more illnesses, or 0.3% of 
the total, who accounted for 2.0% of the total time 
lost. In another company, it was determined that 
about 60% of the employees had no illnesses last- 
ing three days or longer, 9.3% had two or more 
such illnesses, and were responsible for 37.8% of 
the days lost, while 2.4% had more than two, and 
were responsible for 13.1% of the days lost. 

Can the accident prone be linked to the sick- 
ness prone? The question has been given scant 
attention. No definite answer, therefore, can be 
given. A few companies, however, have inquired 
into the matter and find that those employees who 
had poor health records also had poor safety rec- 
ords. The subject merits further study. 

Some slight attempt has been made to link de- 
fects found on pre-employment examination to 
subsequent sick absenteeism. But here again the 
evidence is meager. One company some years 
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ago determined that days lost for sickness, indus- 
trial accidents, and for non-industrial accidents, 
were lowest among those employees classed as 
having no physical defects of consequence, and 
highest among those with some gross defect. 


What Can Be Done? 


HERE is enough evidence at hand to indicate 

that the burden of sick absenteeism can be 
lightened by intelligent effort. As long as man- 
kind is subject to inborn defects, to communicable 
infections, to mental and physical stress, we must 
expect sickness. One thing is clear, namely that 
the remedy does not lie in rigid standards of pre- 
employment physical examinations. There are 
those whose defects may make their employment. 
harmful or dangerous to themselves or their fel- 
low-employees. Outside of this small minority, 
the remainder should and must have employment 
to as great an extent as possible. Even in the mili- 
tary services, in which men are hand picked both 
for age and physical perfection, and constantly un- 
der skilled medical supervision, there is a definite 
sick absenteeism. 

With respect to short time absences, we can hope 
that acute respiratory infections may yet yield to 
some scientific discovery and thus do away with 
the major portion of one- to three-day absences. 
Medical supervision which will take into account 
mental as well as physical states will further help 
to reduce the total. Here, as with the illness of 
longer duration, prompt treatment and correct 
diagnosis will lessen the duration of illness. Those 
who have chronic defects, such as diabetes, car- 
diac defects, and other organic disease, can in 
many, if not most instances, be kept on the job, to 
their own and their employer’s advantage, by 
proper medical supervision. _In the control of 
chronic organic conditions much progress already 
has been made. That portion of sick absenteeism 
that is allied to mental and emotional deficiencies 
is still largely an unexplored field. It is here that 
the next advance in prevention and control can 
be looked for. It is not unreasonable to expect 
that the average loss of time from sick absenteeism 
can be materially reduced. This in itself would 
be a tremendous gain both economically and in 
human contentment. 

Discussion of the material presented by Dr. 
LANZA was given by Mr. A. J. R. Curtis; Mr. W. G. 
HazarD; Dr. R. R. Jones; Dr. O. A. SANDER; Dr. 
R. R. Sayers; Dr. A. W. ScHOENLEBER; Dr. C. D. 
SELBy, and Dr. C. H. Watson. 


Nursing Service 
—As “Medical Care’ Under the Workmen’s 


Compensation Act— 
I. H. RuBENSTEIN, 
of the Chicago Bar 
RACTICALLY all of the workmen’s com- 
Pieensation acts in the United States contain 


the provision that an employer under the 
act, or his insurance carrier, shall furnish the 
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necessary medical and surgical care of an employee 
who is injured in the course of his employment. 
These provisions, which allow medical care to 
injured employees, have been construed by the 
courts to include also nursing services rendered 
by a registered nurse, which are included in and 
are incidental to the medical and surgical treat- 
ment, and which are and have been certified as 
necessary by the attending physician and surgeon.’ 

Where the injured employee’s wife is a regis- 
tered nurse, carrying on her separate profession, 
and is called as a nurse to care for her husband in 
a hospital where she is employed, or from her 
work in a hospital to care for him in their home, 
and acts in such professional capacity, rather than 
in the performance of a marital duty, then the 
employer (or his insurance carrier) may be re- 
quired to pay for such nursing services.” 


1. Dollar v. Southern States Co., 18 La. A. 178; 135 So. 
758 (1931); City of Milwaukee v. Miller, 154 Wis. 652; 
144 N. W. 188 (1913); Ranney Rig. Bldg. Co. v. Givens, 
141 Okla. 195; 285 Pac. 23 (1930). 

2. Galway v. Doody Steel Erecting Co., 103 Conn. 431; 
130 Atl. 705 (1925); Claus v. De Vere, 120 Neb. 812; 235 
N. W. 453 (1931). 


Industrial Health 


— Asset or Liability — 


Book Review by 


C. D. Setsy, M.D. 
Detroit, Michigan 


NDUSTRIAL HEALTH — Asset or Liasiuity. By C. 
O. SapprncTon, A.B., M.D., Dr.P.H., Consulting Indus- 
trial Hygienist. Published December, 1939, by Industrial 
Commentaries, Chicago. Pp. 224, (With 24 especially 
selected model examination and industrial survey forms). 
Price $3.75. 


T IS not often that statisticians become enthusiasts, but 

one of them recently made the statement that the 
“employed population” of the United States is “practic- 
ally the whole adult population.” Discounting this, to 
the proper degree, the employed population, nevertheless 
comprises so many millions as to leave the part of it 
within the reach of the relation between one employer 
at the hiring end and more than one employee at the 
working end variously estimated at about 50 millions. 
This is the part generally considered “industrial;” it is 
approximately 40% of the total. Wherefore it is self- 
evident that the “health” of this 40% is not only nearly 
half of the general health, but, because the 40% is the 
producing portion, it is also by far the most important 
half. This concept of industrial health has been growing 
with remarkable rapidity, especially during the last few 
years, until now it is almost universally recognized that, 
as the author quotes: “. . . the health of the industrial 
worker forms an integral and inseparable part of the 
health of the community.” 

It is principally from this point of view that Dr. Sap- 
PINGTON treats his subject. The scope of his treatment 
may be surmised from the apt and suggestive chapter 
headings: 


1. GENERAL DISCUSSION. 
II. EvoLuTrion AND ORGANIZATION OF AN INDUSTRIAL 
HEALTH SERVICE. 
III. Heart SERVICE IN THE SMALL GROUP. 
IV. FuNDAMENTALS oF AN IDEAL SERVICE. 


V. Tse Purtosopuy or HEALTH. 
(Health Education and Information) 
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VI. HeEeaAttH Procepures NEEDING GREATER APPLICATION 
In INDUSTRY. 
(Pre-Employment and Periodic Examinations; 
Correction of Physical Defects; First Aid to 
Minor Illnesses) 
VII. OccuPATIONAL AND NONOCCUPATIONAL FACTORS 
CoMPARED. 
VIII. Some Specrat PrRosBLeMs. 
(Fatigue — Posture — Noise — Nutrition — 
Mental Hygiene — Absenteeism — Recreation 
— Ventilation — Illumination) 


IX. Tue ADMINISTRATION OF INDUSTRIAL HEALTH. 
X. Tue INDUSTRIAL PHYSICIAN. 
XI. Tue Inpustrrat Nourse. 
XII. Community RELATIONSHIPS. 
XIII. Dogs Inpustrra, HEALTH WorkK Pay? 
XIV. Some GENERAL CONCLUSIONS. 
XV. Sources or INFORMATION. 


There is also a special section containing examination 

forms: Wisconsin, A.M.A., A.C.S., and the author’s, with 
others relating to industrial surveys, as prepared by 
Bloomfield and Payton, of the U. S. Public Health Serv- 
ice. 
These are attractive enough to make one want to read, 
but, interesting as they are, they are merely indicative. 
For the style of the treatment departs from the neces- 
sarily terse and cogent compulsion of his first book, 
“Medicolegal Phases of Occupational Diseases,” and as- 
sumes almost the absorbing lucidity of a narrative well 
told. In other words, it is easy to read, and carries along 
from point to point with compelling appeal, while it is 
punctuated throughout with such convincing adaptations 
of often-repeated figures and situations as only a thor- 
oughly informed and imaginative mind could summon. 
For example: “In the United States it is said that 40 
million workers lose 280 million working days each year 
because of ill health. This means that 934,000 persons 
lose a year of work during the passage of each calendar 
year, which is equivalent to the loss of productive power 
of a large city over such a period.” Expressed in terms 
of that quality of challenge to the reader’s thought, the 
whole subject finds in this book a text with the interest 
of a best seller. 

The temptation of the reviewer is to quote extensively; 
phrases, sentences and paragraphs which are so much 
better than comment about them are abundant. Again 
for example: “The truth is that medical and health 
service in industry is a compromise between the ideals 
and humanitarian objects of the practice of medicine 
and health work on the one hand, and the exigencies of 
industrial and commercial competition on the other.” 
But it is impossible in any review of this work to do more 
than speak of it objectively. Its subjective merit must 
be read to be appreciated, and, on reading, will be ap- 
preciated. Suffice it to say here that not only has Dr. 
SapPpINcTon collected and outstandingly presented a great 
deal of valuable and timely information concerning the 
rapidly developing field of medical practice in industry, 
for which, alone, the book has much merit, but, in addi- 
tion, has made many fine, sparkling and impressive con- 
tributions from the scope, and exactness, and spice, and 
wisdom of his own ripe and varied experience. All of 
this has resulted in a manual of sufficient flexibility to be 
of great value to physicians in large establishments and 
small, to the specialists in industrial medicine, and to the 
general practitioners who serve industry more or less 
casually. 

But the physicians in industry are only part of the 
picture. As the author says: “The responsibility for in- 
dustrial health administration lies both with the indus- 
trial executive and the industrial physician.” Failure 
to accept and discharge this responsibility has charac- 
terized that still too large group of executives who, as 
yet, “have little conception of the part that a health pro- 
gram can play in a company’s prosperity.” Consideration 
of what is involved in that statement is conclusive of the 
necessity of “education on the entire subject, especially 
the economic aspects.” One of the long established means 
of beginning knowledge is a textbook. And for the proved 
basis that industrial health can be made to pay dividends 
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from every standpoint — the basis supported with the 
wealth of facts, figures, instances and illustrations Dr. 
Sapprncton has accumulated in his extensive experience 
— this book is the textbook that should be in the hands 
of every employer. The publishers believe, and prop- 
erly, that it will be valuable to “executives, person- 
nel directors, industrial engineers, directors of indus- 
trial relations, industrial physicians and surgeons, in- 
dustrial nurses, union officials, and public health agencies 
and officers.” We want to add that it ought also to be on 
the desk of the Secretary of every manufacturer’s associa- 
tion, chamber of commerce and commercial club in the 
country, to the end not only that the intriguing title “In- 
dustrial Health — Asset or Liability’? may challenge the 
attention of every member, but also that the forceful and 
conclusive and absorbingly interesting way the author 
answers his own question may be started on its career 
of becoming a part of the daily consciousness of every 
employer member. 

This book, therefore, so opportune, and of such uni- 
versal appeal, should, and no doubt will, be of consider- 
able influence in this rapidly developing field of practice. 


Industrial Medicine, Hygiene 


—University of Michigan Conference— 
—Ann Arbor— 


ROGRAM (Preliminary Announcement). 
Chairman of the Conference: C. D. SEtsy, 
Medical Consultant, General Motors Corporation. 


Thursday, January 11 

Morntnc Sessron. Chairman: Henry Cook, M.D., 
Chairman of Committee on Occupational Diseases and 
Industrial Hygiene, Michigan State Medical Society. 

1. Salutation. James D. Bruce, M.D., Vice President of 
the University, Chairman of the Division of Health 
Sciences, Director of the Department of Post-Graduate 
Study in Medicine. 

2. “Health Problems in Industry.” J. J. BLOOMFIELD, 
Sanitary Engineer, Division of Industrial Hygiene, United 
States Public Health Service. 

3. “Industrial Health and the Physician.” Sraniey J. 
Serecer, M.D., Chairman, Council on Industrial Health, 
American Medical Association. 

4. “Coordination of Industrial Hygiene with Other 
Health Agencies in the Community.” KENNETH E. Mar- 
Kuson, M.D., Director of the Bureau of Industrial Hygiene 
Michigan Department of Health. 

AFTERNOON SEssIon. Chairman: C. D. Setsy, M.D. 

1. “Studies in Industrial Hygiene.” J. J. BLOOMFIELD, 
Sanitary Engineer, Bureau of Industrial Hygiene, United 
States Public Health Service. A. Preliminary Survey. 
B. Dust as Applied to Pneumoconiosis. C. Pneumonia in 
Industry. 

2. “Industrial Dermatoses.” Grorce VAN RHEE, M.D., 
Committee on Occupational Diseases and Industrial Hy- 
giene, Michigan State Medical Society. 

Drnner—Michigan Union. E. W. Sink, M.D., Presiding. 
“Medicolegal Phases of Occupational Diseases.” C. O. 
SapprinctTon, M.D., Dr.P.H., Consultant, Chicago. 


Friday, January 12 

Morninc Session. Chairman: JoHN J. PRENDERGAST, 
M.D., Medical Director, Chrysler Corporation. 

1. “Studies in Industrial Hygiene” (continued): J. J. 
Bioomrietp. A. Lead Poisoning. B. Chromium Poison- 
ing. C. Mercury Poisoning. 

2. “Exhaust Ventilation.” Wrutim N. WITHERIDGE, 
Ventilation Engineer, Bureau of Industrial Hygiene, De- 
troit Department of Health. 

AFrTERNooN Session. Chairman: Rosert H. DENHAM, 
M.D., President, Michigan Society of Industrial Physicians 
and Surgeons. 

1. “Control of Industrial Hazards.” J. J. BLOOMFIELD. 

2. “Integration of Industrial Hygiene with Industrial 


General 
M.D., 
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Medicine.” H. G. Dyxtor, B.S., C.E., Industrial Hygiene 
Engineer, Bureau of Industrial Hygiene, Michigan De- 
partment of Health. 

3. “Demonstration of Field Instruments Utilized in 
Industrial Hygiene.” Wrtt1am FReprick, Px.D., and 
HERBERT WatwortH, M.S.E., Bureau of Industrial Hy- 
giene, Detroit Department of Health. 

Dinner—Michigan Union. Harry E. Miter, B.S., C.E.. 
Presiding. “Industrial Hygiene Administration and In- 
dustrial Legislation.” J. J. BLOOMFIELD. 


Saturday, January 13 

Morninc Session. Chairman: KEenNetH E. Marxkuson, 
M.D., Director, Bureau of Industrial Hygiene, Michigan 
Department of Health. 

1. “Development and Practice of Industrial Hygiene 
in State and Local Health Departments.” J. J. Broom- 
FIELD. 

2. “State Industrial Hygiene Surveys.” Louis Spo.yer, 
M.D., Chief, Bureau of Industrial Hygiene, Indiana State 
Board of Health. 

3. “Function of State in the Control of Occupational 
Diseases.” K. D. Smitn, M.D., Chief, Bureau of Occupa- 
tional Diseases, Ohio Department of Health. 

4. “Value of Records in Industry.” M. H. Kronenserc, 
M.D., Chief, Division of Industrial Hygiene, Illinois De- 
partment of Public Health. 


Central States Society 
—St. Louis Meeting— 


HE Cenrrat States Society or INDUSTRIAL 

MEDICINE AND SurRGERY, in collaboration with 

the St. Louis Medical Society, announces an 
Industrial Medical meeting in St. Louis, Mo., on 
February 9 and 10, 1940, at Hotel Statler. The 
Committee in charge is under the co-chairmanship 
of Dr. Epwarp C. Hotmstap, of Chicago, for the 
CentraL States Society, and Drs. L. A. Wut, E. C. 
Funcu, and Tueo. H. Hanssx, all of St. Louis, for 
the St. Louis Medical Society. The Program: 


Morning Session: 
10:00—Occupational Dermatitis. 
on Diagnosis of Back Conditions and 
ain: 
(a) from Genito-Urinary Viewpoint. 
(b) from Orthopedic Viewpoint. 
(c) from Viewpoint of the Industrial Physician 
and Surgeon. 


Afternoon Session: 
1:30—Value, and Special Considerations in Treatment 
of Infections with Sulfanilamide. 
2:00—Fractures of Os Calcis. 
2:30—Treatment of Burns and Complications: 
(a) Early. (b) Late. 
3:00—Treatment of Head Injuries. 
3:30—Nucleus Pulposis; Diagnosis and Treatment. 
4:00—Round Table Discussion of Hernia; Disability 
to Evaluation; Physical Examinations; Malingering; 
5:00 Etc. 
Evening Meeting: 
7:00—Dinner.—(A) “Dividends of Medical Service in 
Industry.” 
CiareNce D. Setsy, M.D., Medical Consultant, 
General Motors Corporation, Detroit. 
(B) “Health of the Business Executive.” 
Epcar V. ALLEN, M.D., Director of Medicine, Mayo 
Clinic, Rochester, Minn. 


N Saturday morning, February 10, from 9:00 
to 12:00, Ward Walks in various St. Louis hos- 
pitals have been arranged for the members in at- 


tendance. 
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Industrial Health 
—At the APHA Meeting— 


HE Pittsburgh Meeting of the American 
Public Health Association was the first time 

the Association ever met in that great city. 
Presided over by ABEL Wotan, Dr. Eng., it reg- 
istered 2,535 persons at this, its 68th annual func- 
tion, representing every state in the Union, also 
Canada, Cuba, Mexico, and six nations outside the 
Americas. In addition to four hugely attended 
general sessions and the annual banquet, all 10 
sections had record attendances and many col- 
lateral associations met. The scientific exhibits 
and, in particular, the Pittsburgh Industrial Health 
Exhibit, were extensive and unusually fine as may 
also be said of the seventy-odd industrial and com- 
mercial exhibits. The ensemble filled all available 
space in the William Penn Hotel, while there were 
overflow meetings in other places, splendid enter- 
tainment, and inspection and sight-seeing trips. 
Everything attested to the excellent organization 
and functioning of the Local Committee under the 
Co-Chairmenship of I. Hope ALEXANDER, M.D., Di- 
rector of Health of Pittsburgh, and Harry B. MEL- 
LER, Sce.D., Managing Director of the Air Hygiene 
Foundation of America. Dr. Recrnatp M. Atwa- 
TER, the very efficient Executive Secretary of 
APHA, was Chairman of the Program Committee. 
While the program of sessions occupied Tuesday 
to Friday, October 17 to 20, advance meetings of 
various associations and institutes began as early 
as Sunday morning, and a post-convention trip on 
the Pennsylvania “Manhattan” train was arranged 
for National Health Day at the New York World’s 
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Fair on Saturday, October 21, with a tour of ex- 
hibits in the Medicine and Public Health Building. 

For next year the Association elected Dr. 
Epwarp S. Goprrey, Jr., New York’s State Com- 
missioner of Health, as President, and Dr. W. S. 
LEATHERS, Dean and Professor of Preventive Medi- 
cine of Vanderbilt University School of Medicine, 
as Vice-President, while Detroit was selected for 
the 1940 Meeting. A congratulatory resolution was 
extended Dr. Mazyck P. Ravenet for 15 years of 
distinguished service as Editor of the American 
Journal of Public Health, also a resolution of dis- 
tress at the absence of so many Canadian members 
—because their country is at war—and a solemn 
dedication to the abolition of mankind’s most de- 
vastating plague—War. 

Most of the hundreds of papers and committee 
reports will appear in AJPH and the Annual Year 
Book, forthcoming in February, 1940. The annual 
Bibliography of books on Public Health and Allied 
Subjects, with some 900 recent titles, was dis- 
tributed (free for the asking at the Association’s 
offices, 50 West 50th Street, New York, N. Y.). 


T WAS a memorable meeting for the Section on 
Industrial Hygiene which celebrated its 25th 
year with a Silver Jubilee Dinner with some 125 
members and guests present, and superbly ar- 
ranged by a special local committee composed of 
T. Lyte Hazuietr, M.D., Chairman, Russewt R. 
Jones, M.D.,* Witt1am P. Yant, B.S., Epcar C. 
Barnes, B.S., and H. H. Scurenx, Ph.D. 

While the Jubilee Program conflicted unavoid- 
ably with the Association’s Wednesday evening 
Public Meeting—a disquisition on “Public Health 
at the Crossroads” by Dr. Henry F. VAUGHAN and 
an address by New York City’s “stormy” Mayor, 
THE HONORABLE FIoRELLO H. LAGuarpIA—there was 
no lack of enthusiasm and festivity befitting the 
anniversary occasion. Photographs of nearly all 
past chairmen of the Section were on exhibit. 
Chairman J. J. BLoomrrietp presided and turned 
the evening over to Dr. Emery R. HayuHuRsT as 
Toastmaster. The address was presented by Dr. 
R. R. Sayers upon “Recollections of Twenty-Five 
Years of Industrial Hygiene.” There were num- 
erous selections by the Westinghouse Male Quar- 
tette, rare humor by “Rosey” Rowswell, and music 
by Joey Sims’ orchestra. The Souvenir Program 
was especially devised to include a unique humor- 
ous menu and embodied a brief history of the Sec- 
tion, which we reproduce: 

“In the 43rd year of the history of the American 
Public Health Association it followed the custom 
of that day and recognized ‘a petition of 10 or more 
names’ for the creation of a section on Industrial 
Hygiene. Thus the fifth of the present 10 sections 
came into being. This was at the Jacksonville 
Meeting, November 30 to December 5, 1914,—an 
evening symposium at the Seminole Hotel begin- 
ning with a paper by Dr. Georce M. Koser on “The 
History and Development of Industrial Hygiene 
with Special Reference to the United States.’ 

“Preceding the creation of this section much 





* Deceased, June 13, 1939. 
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First National Conference on Industrial Diseases 
had been held in Chicago in 1910. Nearly a week’s 
sessions had been devoted to industrial hygiene at 
the XV International Congress on Hygiene and 
Demography in Washington in 1912. The division 
of Industrial Hygiene and Sanitation of the Public 
Health Service was created in 1914 with its first 
office in Pittsburgh. 

“This section, with an original membership of 
35, now numbers 244, of whom 62 are Fellows. Of 
35 charter members only 10 are living, and the 
task which that small band began is bequeathed 
to us. That task has developed into a major public 
health problem,—the rapidly expanding field of 
Industrial Health, in which we strive to guard that 
public against the results of its own innocence or 
carelessness. In this spirit we carry on.” 


NE may read further of the Section’s earlier 
years in Ravenel’s “A Half Century of Public 
Health” (1921), and the historical paper, “The In- 
dustrial Hygiene Section, 1914-1934” (AJPH, Octo- 
ber, 1934). 
The Section held five busy deliberative sessions 
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study and investigation of reports was made. The 











in addition to the Annual Tuesday Luncheon for 
committee reports, and the Jubilee celebration. 
Space does not permit even mention of the sub- 
jects covered, or their authors or discussants, but 
practically the whole field of industrial health 
stood forth with many papers on original research. 
One meeting was a joint session with the Engineers 
and another with the Health Officers. Attendance 
ranged in the hundreds and the general impres- 
sion was one of fervent interest not surpassed in 
the Section’s history. A number of papers and 
discussions brought out data and views modifying 
or bolstering former tenets and emphasizing new 
departures. 

The new Section officers elected for the ensuing 
year are: Dr. CLARENCE D. SELBy, Chairman, Dr. 
W. J. McConneELL, Vice-Chairman (advanced from 
several years of splendid Secretaryship), Mr. J. J. 
BLOOMFIELD, Secretary (just stepping down from 
the Chairmanship, and Mr. Cuar.es L. Poote, New 
Council Member, with five year tenure. The other 
members of the Council comprise Dr. Henry H. 
Kesster (1940), Dr. AtBert S. Gray (1941), Dr. 
LEvERETT D. Bristot (1942), and Dr. LEoNnarD 
GREENBURG (1943). 
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Improving the Health of the Worker 


DonALD M. Suarer, M.D., 


Committee on Healthful Working Conditions of 
the National Association of Manufacturers 


the Mischief was occasioned by that 
Use of Lead. The Legislature of the 
Massachusetts thereupon passed an 
Act prohibiting under severe Pen- 
alties the Use of such Still-Heads 
and Worms thereafter .. .’”’ 

The industrial accident toll, how- 
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N ORDER to discuss the health of 

the industrial worker it is helpful 
to review the past briefly to see what 
improvement has so far taken place* 
If we skip: over the third century 
observations of Galen and _ the 
fifteenth century work of the Ger- 
man physician, Ellenbog—who wrote 
briefly about illness among gold- 
smiths—we come to Ramazzini. This 


early physician has been quoted and. 


requoted for his excellent treatise on 
industrial disease which he released 
in 1710 with these words: “I choose 
to publish this treatise of mine for 
the good of the Republic, or at least 
for the benefit of Tradesmen.’ Pos- 
sibly even at that time there was 
some debate about government 
ownership versus private enterprise. 

Ramazzini, who at that time held 
the chair of medicine in the Uni- 
versity of Padua, was especially in- 
terested in the relationship between 
physics, meteorology, and medicine, 
and probably found industrial work- 
ers to be excellent examples of the 
conflict between nature’s physical 
laws and human health. He under- 
stood the association between stone- 
cutting, mining, and lung disease, as 








well as between cleanliness and der- 
matitis. 

However, from the time of Ramaz- 
zini till the twentieth century, there 
was little progress in _ industrial 
health, except for the minor benefits 
derived in England from the Factory 
Acts passed during the late eighteen 
hundreds. By this time, the United 
States was conscious of the industrial 
health problem, and even as early as 
1726, we find laws of the Massa- 
chusetts Bay Colony containing the 
first industrial hygiene regulation 
passed in this country. “This Act 
was ‘for preventing Abuses in the 
Distilling of Rhum, and other Strong 
Liquors with Leaden Heads or 
Pipes.’ It is most interesting that 
Benjamin Franklin should make 
reference to this Act in a letter to 
his friend, Dr. Benjamin Vaughan, 
dated Philadelphia, July 31, 1786: 

“¢ |. . The first thing I remember 
of this kind was a general Discourse 
in Boston when I was a Boy, of a 
Complaint from North Carolina 
against New England Rum, that it 
poison’d their People giving them 
the Dry-Bellyach, with a Loss of the 
Use of their Limbs. The Distilleries 
being examined on the occasion, it 
was found that several of them used 
leaden Still-Heads and Worms, and 
the Physicians were of Opinions that 





ever, was a more dramatic and ap- 
pealing subject than health, and it 
engaged the public’s interest and 
recognition about 1913, when the 
National Safety Council was or- 
ganized. 

The progress of the safety move- 
ment has extended into many fields. 
In the industrial field there has been 
a reduction in fatalities of well over 
40% since the inauguration of the 
movement in 1913." However, there 
is evidence to show that the accident 
rate of industry was becoming fixed, 
and since 1928, the number of deaths 
in industry has been practically 
parallel to the number of men em- 
ployed and has changed only as the 
number of men in industry changed.‘ 
Additional evidence indicates that 


there was a reduction of only about . 


5% of the severity rate, and prac- 
tically no change at all in the fre- 
quency of accidents, from 1932 to 
1937. This would indicate that un- 
der the 1932-to-1937 methods of pre- 
vention, industrial safety was reach- 
ing its saturation point. Without 
some basic change in approach, the 
1937 loss of approximately 19,500 
industrial workers‘ was well on the 
way to becoming an annual toll. 
However, in 1938 the frequency of 
industrial accidents again declined,’ 
and the improved record may in no 
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small part be due to a broader safe- 
ty approach, one that includes health. 

Probably the most promising way 
of continuing the downward trend 
in industrial accident rates in the 
future is to concentrate more effort 
on the health of the workman. This 
approach is perfectly logical, for it 
is obvious to all that a sick work- 
man is more likely to have—or to 
cause—an accident than is a healthy 
man. This has been proved by 
careful analyses showing that 98% 
of all industrial accidents are pre- 
ventable, and that only 10% of the 
injuries are due to mechanical 
hazards, while 90% are caused by 
man failure, either supervisory or 
otherwise.* 

The great improvement that can 
be realized by additional attention to 
the health of the men has been dem- 
onstrated repeatedly under actual 
operating conditions. 

Along with further accident re- 
duction, a second great need in in- 
dustry is apparent today. It is an 
improved employer-employee rela- 
tionship. Probably at no time in 
the industrial history of America has 
there been so much discussion and 
controversy between the worker and 
the employer. We all are cognizant 
of the disturbances that have arisen 
over the entire country, and like- 
wise, we all have felt that honest 
assistance and understanding of the 
other’s problem would produce prac- 
tical cooperation so that both can 
prosper and there can be a success- 
ful, working employee-employer re- 
lationship. 


Worker’s Interest in Health 


HAT health is one of the most in- 

sistent problems of a laboring man 
cannot be doubted. Without it, his 
income drops or stops altogether, 
and he and his family lose their 
home and gradually their independ- 
ence itself. It is therefore vital to 
him to keep his health. 

The interest of labor has been dem- 
onstrated in several ways. One is 
the establishment of labor-union 
health centers, some of them hand- 
ling thousands of cases each year. 
Recently an automobile workers’ 
union established a medical center to 
determine the physical condition of 
its men and the presence of occupa- 
tional disability. 

Another way that labor signifies 
its interest in health is through the 
complaints of employee representa- 
tives to the employing companies. As 
an example of this, one company 
found that of several thousand cases 
cleared with the men’s representa- 
tives, 73% were with reference to 
the plant working conditions” An- 
other company found that during a 
seven-months’ period, only 24% of the 
grievances were due to wages and 
8% due to hours, whereas 68% were 
due to working conditions.” This was 
in spite of the fact that both of these 
Companies pay at least average at- 
tention to the working environment 
of their men. 
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It is apparent that labor is greatly 
interested in health, so it seems fit- 
ting that this subject should be firm- 
ly stressed in any company’s labor- 
relations program. An effective op- 
erating plan to improve the health 
and working conditions can cause a 
decided strengthening of the em- 
ployee -employer relationship, and 
will work to the advantage of both. 

Both topics that have so far been 
mentioned, namely, accident pre- 
vention and labor relations, are not 
primary results of improved em- 
ployee health; they are in reality by- 
preducts. The man’s health itself is 
both the means and the end. It 
makes possible the lower accident 
rate, the better labor relations, the 
improved production of goods, and, 
just as important, the improved 
consumption of those goods. Why 
then does not every company have 
a health program in operation? 

The answer requires consideration 
of two fundamental points, lack of 
understanding and economics, as ap- 
plied to three groups: the employees, 
the private practitioners, and the em- 
ployers. In none of these groups is 
there complete opposition. There is 
rather a feeling of hesitancy, or in- 
ertia, or suspicion—always based on 
misunderstanding or ignorance of the 
potential benefits that each group can 
derive from factory health programs. 

Within the first group, that of the 
employees, there is considerable in- 
terest in health, as has been men- 
tioned. But it is sometimes colored 
by a hesitancy or suspicion in regard 
to participating in a factory health 
plan for fear of economic loss. Some 
men feel that pre-employment physi- 
cal examinations will prevent men 
from getting a job and that check-up 
examinations will cause older work- 
ers to lose their jobs. They do not 
know that the best type of health 
plan rarely excludes even 5% of the 
applicants” and that even without 
examinations the physical condition 
of this 5% would soon cause them 
to be out of work because of illness, 
accident, or inability to do the job. 
Also, they do not realize that the ex- 
amination is in reality an inventory 
of their ability to work so as to place 
them on the job that best suits their 
capabilities, and that it can frequent- 
ly show them a way to improve their 
conditions and consequently their 
ability to work and earn. Practical- 
ly the same situation is true with the 
older worker, who through the physi- 
cal examination and health correc- 
tion can make his years of earning 
power last longer. 

It is only through education that 
these points of view can be altered. 
In addition there is, on occasion, the 
feeling that since the doctor is paid 
by the company he must be against 
the man. This attitude, likewise, 
must be met by education which 
honestly demonstrates that a healthy 
worker is the most valuable to the 
company and that the doctor’s job is 
to help him be healthy. 

It must be added that any health 
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program that does discriminate 
against the men, or that is using the 
physical examinations to weed out 
men, is poor labor policy and is in 
its short-sighted way defeating the 
best interest of the company. 


Educate the Private Physician 


T= second group who play a part 
in the development of factory 
health programs, the private practi- 
tioners, frequently maintain an atti- 
tude of hesitancy or suspicion be- 
cause of the fear of economic loss. 
To this is occasionally added a lack 
of understanding of the ethical ar- 
rangement between a company doc- 
tor and themselves. Because of this 
misunderstanding, a factory health 
program of real merit is sometimes 
handicapped. The situation can ulti- 
mately be solved by education 
through such an agency as the Coun- 
cil on Industrial Health of the Ameri- 
can Medical Association. 

One large part of this education 
consists of enlightening physicians in 
regard to industrial health work it- 
self—both in order to interest more 
doctors in the field and to have them 
realize that having a physician on call 
for emergencies is not a factory health 
program. Furthermore, they should 
be shown that a factory health pro- 
gram still may have emergencies and 
that the two are not necessarily in- 
compatible. -The true picture of the 
contribution that a factory health 
plan can make to the welfare of the 
community’s private doctors must be 
presented before their inertia can be 
overcome. 


Problem of Small Employers 


HE third group that can promote 

the development of factory health 
is the employer. Within this group 
there are two classes of employers, 
as we all know: Those in the first 
class have not only developed excel- 
lent health programs in their own 
plants but they also actively support 
industrial health and hygiene re- 
search and education. Those in the 
second class have not made this ad- 
vance in factory health and frequent- 
ly have little conception of the part 
that a health program can play in a 
company’s prosperity. This second 
class is, in general, made up of the 
smaller sized companies and is in 
great need of education on the entire 
subject especially on the economic 
aspects. It is with them that the 
Committee on Healthful Working 
Conditions of the National Associa- 
tion of Manufacturers is dealing. 

To answer the question of why 
there is not a health program in every 
company, we find that these three 
groups must be educated: labor, the 
private practitioners, and the em- 
ployers. Labor seems most approach- 
able through the general public at 
the present time possibly through 
government agencies. The private 
physician can be approached best 
through national, regional, and in- 
dustrial medical societies. Employ- 
ers can be reached by means of trade 
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and manufacturers’ associations. Un- 
til each group fully realizes the value 
of industrial health to itself and its 
future, the work will be incomplete. 


N. A. M.’s Health Program 


HE work of the Committee on 

Healthful Working Conditions is 
directed toward the manufacturer. 
Through this Committee, the National 
Association of Manufacturers’ 7500 
members are trying to assist the 
manufacturers of the country—espe- 
cially those in the small plants—to 
recognize the value of an employee 
health program and to put such a 
program to work in their plants. 

The Committee’s consensus is that 
the small plant, employing over 60% 
of the nation’s industrial workers, is 
the crux of the present factory health 
problem. This fact has been sup- 
ported by repeated analyses of the 
situation by the American College of 
Surgeons, state industrial hygiene de- 
partments, and others. 

For the past year, the Committee, 
assisted by its advisory committee of 
industrial physicians, has been com- 
piling all available information on 
the subject of small plants, and has 
endeavored to find just what the key 
log in the jam has been. After set- 
ting aside the hindrances that have 
been mentioned above, we have found 
two such key logs. The first has been 
obvious—cost. The second is not so 
readily defined. Primarily, it is the 
lack of education, but it is entangled 
in a feeling held by manufacturers, 
as laymen, that this is a doctor’s prob- 
lem and that they do not know any- 
thing about it. Furthermore, they 
are not sure that they, as individuals, 
should know anything about it. It is 
probably the converse of the feeling 
that because a man has a medical de- 
gree he cannot be a business man or 
anything but a doctor. The best an- 
swer to this seems to be a straight 
dollar-and-cents statement of factory 
health as a business proposition. This 
approach is, we believe, close to the 
manufacturer’s interest and experi- 
ence, and should receive more consid- 
eration from him. 

The Committee has also prepared 
pamphlets of instruction for the 
manufacturer, showing him exactly 
what he can do in his plant to set up 
a health program. A new pamphlet 
shows very briefly and to the point 
how a health program can bolster the 
safety work in the plant and how the 
company can be benefited in a prac- 
tical manner by such a health plan.* 

In addition to the production of 
such educational material, the Com- 
mittee is seeing active service as a 
source of information on_ specific 
health problems in industrial plants. 
One day’s mail contained an inquiry 
on how to prevent the so-called cya- 
nide rash from a mill in the southern 
State of Alabama, and another ques- 
tion on the identical problem among 


* This pamphlet will be available soon from 
the Committee on Healthful Working Condi- 
tions, National Association of Manufacturers, 14 
West 49 Street, New York, N. Y. 
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mine workers 150 miles north of the 
end of the railroad in Canada. 

The public has been interested in 
the activities of the Committee, and 
this has resulted in the publication 
of numerous articles in magazines 
and in the press. One feature article, 
containing the aims and work of the 
Committee, was syndicated and went 
to a guaranteed circulation of six mil- 
lion readers. We believe that the 
maintenance of each of these activi- 
ties—the education of manufacturers, 
a clearing house of factory health 
problems, and public information — 
cannot help but assist the work of 
improving the health of workers. 

In summary, a concentrated effort 
to improve the health of industrial 
workers appears to be the most prom- 
ising way of further reducing indus- 
trial accidents in the future, and in 
addition, can be a major contribution 
to labor relations at a time when a 
good employee-employer relationship 
is of prime importance. This im- 
provement, however, is slowed down 
by the inertia of many employees, 
private physicians, and smaller em- 
ployers, and can only be accelerated 
by thorough education of each group. 
Education of the employer group is 
the goal of the Committee on Health- 
ful Working Conditions. It is active- 
ly encouraging employers to further 
improve the health of their men, and 
is providing direct educational ma- 
terial, advice on factory health prob- 
lems, and public information toward 
that end. 
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Medical Care in Mining Camps 
and Workmen’s Com- 
pensation 


RECENT study of medical care 

in certain Appalachian bitum- 
inous coal fields shows the effect 
upon workmen’s compensation of 
certain policies with respect to med- 
ical and hospital care. Because of 
the isolation of the mining camps in 
these areas, the companies have had 
to provide medical and hospital 
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facilities..* The funds to pay the 
physicians and to maintain the hos- 
pitals come from wage deductions, 
The operators select the physicians 
and control the hospitals through the 
allocation of cases. The quality of 
medical care varies widely from 
camp to camp. 

Frequently the only medical and 
hospital facilities available in in- 
dustrial injury cases are those out- 
lined. To them the injured worker 
is sent. But, the report points out, 
the doctors and hospitals frequently 
fail to bill the insurance carriers for 
the care of compensation cases, be- 
cause the mine operator is interest- 
ed in having a favorable accident ex- 
perience and rating. In consequence, 
the costs of medical care in compen- 
sation cases is borne in these in- 
stances by the miners through their 
check-off to the camp’s medical 
service. In some of the States 
studied the law requires the in- 
jured employee to accept whatever 
medical service the employer pro- 
vides; and in the others free choice 
of physician or hospital is impossible 
on account of the isolation of the 
mining camps. 

Medical policies also affect the 
amount of the award to the injured 
worker. If in case of temporary 
disability the doctor or hospital does 
not separate out the compensation 
cases and present bills for them, the 
injured worker has no case; or if the 
man is rushed back to work at the 
earliest possible moment, the com- 
pensation ceases regardless of his 
ability to remain at work. In case 
of permanent disability, incomplete 
or distorted medical records may re- 
sult in the lowest possible disability 
ratings. And misstatement of the 
cause of injury resulting in death 
(e. g. “suicide”) may completely de- 
prive the deceased’s family of com- 
pensation. 

To meet this situation, the miners 
are working for the improvement of 
their State laws, are employing com- 
pensation experts, and are seeking 
to write into their trade agreements 
the men’s right to a voice in the 
selection of the mine physician or in 
control of the mine hospital. 


1. Medical Care in Selected Areas of the Ap- 
palachian Bituminous Coal Fields, Bureau of 
operative Medicine, New York City, at the invi- 
taticn of the United Mine Workers of America. 

* In Labor Standards, November, 1939. 


———— 





—Continued from page 17. 

to its continuation on this page, we 
urge a further continuation of inter- 
est so as to encompass Dr. SHAFER’S 
crystal-clear analysis of the problem 
of “Improving the Health of the 
Worker,” which is republished on 
pages 42-44. It is as full of signific- 
ance to those who are steeped in the ~ 
problem as to those to whom it is 
comparatively new, and for all the 
qualities of substance and style that 
commend it to either group, it should — 
be carefully read by both. 
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This Industrial Hygiene Section is 
published to promote sound thought 
upon and concerning industrial hy- 
giene. To that end it will contain 
articles, discussions, news items, re- 
ports, digests, and other presenta- 
tions, together with editorial com- 
ments. The editorial policy is to 
encourage frank discussion. On this 
basis contributions are invited. 
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The Editorial Committee will exercise 
its best judgment in ce'ecting for pub- 
lication ihe material which presents 
most exactly the factors affecting in- 
dustrial health and developments for 
ecntrol of potentially injurious ex- 
posures. The editors may not concur 
in opinions expressed by the authors 
but will endeavor to assure authen- 
ticity of fact. 
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Apparatus and Methods 
—For Testing the Toxicity of Vapors— 


D. D. IrtsH and E. M. ADAMs, 
The Biochemical Research Laboratory, 
The Dow Chemical Company, 
Midland, Michigan 


NUMBER of devices have been assembled 
A for maintaining a controlled concentration 

of a vapor in air for the purpose of testing 
the toxicity of that vapor. We note particularly 
such devices as have been constructed at the Bu- 
reau of Mines in Pittsburgh, the United States 
Public Health Service in Washington, the Ketter- 
ing Laboratory in Cincinnati, the Harvard School 
of Public Health, and others. There are certain 
basic essentials to any such apparatus which we 
wish to discuss briefly. There is nothing particu- 
larly unique about our own set-up. It is, however, 
a combination which has evolved over a number 
of years and has been found very satisfactory. A 
keen interest shown by several individuals has 
led us to believe that the presentation of the es- 
sentials of this apparatus and its use would be of 
interest to workers in the field of toxicology and 
industrial hygiene engineering. 

Any apparatus of this type is made up of certain 
essential elements. We have classified them arbi- 
trarily as follows: 

. The supply of air. 

. The supply of the material to be tested. 

. Metering. 

Mixing. 

The chamber for exposure. 

A proper exhaust system. 

A means of sampling the gases in the chamber. 
The analytical methods. 

. The quality and control of test animals. 


Supply 

APOR toxicity experiments are carried out 
using either a static charge or a continuous 
flow of a vapor-air mixture. We are considering 
the continuous flow. The primary considerations 
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in the air supply are purity, temperature, humid- 
ity, and flow. 

In a location where the air is reasonably free 
from extraneous materials it is satisfactory with- 
out purification. In a chemical plant or an indus- 
trial district it is necessary to purify the air. This 
may be done by various methods of washing or 
filtering. We bring all the air for the animal house 
_ and for the room containing the chambers through 
a system containing first a dust filter, then acti- 
vated charcoal. The air is then heated and hum- 
idified. In this way the control animal is exposed 
to a normal supply of reasonably pure air, and the 
test animal receives in addition only the material 
intended for test. Because small amounts of ma- 
terials occasionally escape into the room contain- 
ing the chambers, an activated charcoal filter is 
used also in the intake to each chamber. 

Abnormal temperature and humidity conditions 
affect strongly the physiological state of the animal 
and, therefore, affect the response of the animal 
to the material to be tested. We have attempted 
here to expose our animals to a uniformly normal 
healthful supply of air and thereby record a more 
reproduceable response to the exposure to the test 
material. 

In maintaining the proper flow of air some type 
of pump is required. The pump may be used to 
force the air through the apparatus or to pump it 
through at reduced pressure with the pump at the 
exit of the chamber. The last method is most de- 
sirable and is used by most workers in this field. 

There are numerous types of pumps that may be 
used. Reciprocating piston pumps and diaphragm 
pumps require valves and furnish an intermittent 
delivery which would require a reservoir to 
smooth out the flow. Screw and gear pumps are 
more usable for liquids. Vane and cycloid pumps 
are very satisfactory for our purposes. The vane 
pumps are more readily available in small sizes 
and have been most used for this reason. 


Supply of Material to be Tested 


HERE relatively large volumes are required, 

pumps of the type just mentioned could be 
used; the type depending upon the state of the ma- 
terial, that is, gas or liquid. 

In actual experience, however, the flows used 
for test materials are usually very low. We have 
therefore used specially designed metering pumps 
for this purpose. These pumps will be discussed 
in considering metering devices. It is assumed, of 
course, that the test material must be of high pur- 
ity if any conclusions are to be drawn from the 
work. In many circumstances the hazard pre- 
sented is from mixed vapors. In such cases the 
mixture tested should be of carefully controlled 
composition if any significance is to be attached to 
the results. 

The nature of the material will determine the 
method of handling the supply. The higher boil- 
ing liquids can be metered as liquids and volatil- 
ized in the air stream. Liquids boiling at a low 
level but well above room temperature can be 
metered as liquids by maintaining them at a low 
temperature while metering. Lower boiling 
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liquids can be metered as gases by increasing the 
temperature. This can be done by storing the 
liquid in a steel cylinder which is placed in a heat- 
ed oil bath. The gas is then taken off under pres- 
sure and metered at a high temperature to main- 
tain the gaseous state. Gases are metered as gases 
at ordinary temperatures. The metering of these 
materials is all done at a constant temperature. 


Methods of Metering 


HERE are a great many types of metering 

devices for measuring flow. “Head” meters 
are a common and useful type. They are based on 
the common principle of a differential pressure be- 
tween two points in the flow. 

The impact tube such as the pitot tube measures 
the velocity head at a point in the flow. 

A second type of head meter depends upon the 
differential pressure across a standard constriction 
in the line of flow. Various shaped nozzles and the 
venturi are of this type. The rounded and sharp 
edged orifices are, however, the most common in 
use. We have used the sharp edged orifice for 
larger flows, while for small flows we have used a 
glass capillary orifice of arbitrary design. This re- 
quires calibration against a standard instrument 
such as a wet test meter or a gasometer. The sharp 
edged orifice meter is designed to certain deter- 
mined standards, and the calibration can be calcu- 
lated. Any change in temperature or downstream 
pressure will affect the flow reading, and some 
correction must be made for such changes. 

Another type of meter which is satisfactory for 
both gas and liquid flows is the “Rotameter.” This 
meter depends upon the support of a small “ro- 
tor” in a tapered tube by the upward flow of the 
fluid. The sides of the tube are calibrated and the 
flow can be read from the height of the “rotor.” 

There are several gas volume meters which are 
useful here in calibrating flow meters and in 
sampling. The wet test meter and the gasometer 
are examples of this type. 

In metering air for a chamber the orifice meters 
are very satisfactory. However, in metering ma- 
terials to be tested the flows may be as low as one 
or two cubic centimeters per minute. Such flows 
require a special metering apparatus. At the Bu- 
reau of Mines a pump for metering liquid flows has 
been designed consisting essentially of a loose 
plunger displacement pump run by a constant 
speed motor. We have adopted that principle in our 
pumps. As these pumps are not continuous but are 
limited to the volume of a single filling, we have 
built them in pairs so that we could switch from 
one pump to the other without interrupting the 
flow. The pumps can then be filled alternately. 

A gas pump is designed as shown in Fig. 1. 
A loose plunger is lowered into a liquid reservoir 
by a constant speed electric clock motor. The 
liquid is displaced flowing into a side tube and 
thence to the base of a gas reservoir. This liquid 
displaces the gas which escapes through a mer- 
cury trap of very low back pressure. The trap is 
necessary in order to prevent back diffusion at low 
flows. This whole apparatus is inclosed in a con- 
stant temperature air bath. The rate of flow may 
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be adjusted by changing the size of the plunger, by 
changing the size of the lowering drum, or by 
changing the speed of the clock motor. The meter- 
ing fluid will vary somewhat with the gas to be 
metered. In metering organic vapors a near 
saturated brine of magnesium sulfate is very satis- 
factory. The apparatus is so arranged that in fill- 
ing the gas chamber the pressure of the gas is used 
to force the metering liquid through a by-pass back 
into the pump cylinder. 

In metering liquids the first part of the described 
pump mechanism can be used by direct displace- 
ment of the liquid to be metered in place of the 
brine. This liquid flow is then volatilized in the 
air flow to the chamber. Warming the area of pipe 
where volatilization takes place will aid in uniform 
mixing. It is sometimes desirable to cut down va- 
porization from the top of the pump in low boiling 
liquids. This can be readily done by capping the 
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Fig. 2. Gassing 
assembly 
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Fig. 1. Gas pump 


pump with a thin rubber sheet such as dental or 
surgical dam. The plunger passes through this 
without serious resistance. 

There are a number of small tricks to designing 
and handling these pumps which one gets through 
experience. They are, however, positive in action 
and very accurate in performance. 

There are two other types of pumps used for 
very small liquid flows. One uses a standard glass 
syringe driven by a screw which is in turn driven 
by a constant speed motor. This is a non-continu- 
ous type pump and can be used somewhat as the 
type just described. The second is a continuous 
type, consisting of a rubber tube which is “milked” 
by a rotor run at constant speed. 


Mixing 
FTER metering the air and vapor, the next step 
is proper mixing. This is a relatively s ple 
matter but also a very essential one. A turb: lent 


flow in sufficient length of pipe will accomplish 
the required mixing. The same can be accomp- 
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lished by baffles in a mixing chamber prior to 
entrance into the testing chamber. In larger 
chambers it is desirable to have a mixing fan. If 
the intake enters the line of the fan, a proper mix- 
ing results. The fan should not create a strong 
directioned wind, however, in the animal cham- 
ber. A most satisfactory device is a large slow- 
speed fan. 


The Chamber 


HERE are any number of designs for a cham- 
ber. The essential factors are: an air tight 
space of known volume; a surface readily cleaned, 
impervious and resistant to the vapors to be tested; 
ready visability for viewing the activity of test 
animals; and a design and cost which is practical. 
We have used two types of chambers: a small 
box with glass walls set in a monel frame, and a 
larger chamber which is a wood box lined with a 
thin sheet of corrosion resistant metal. The vol- 
umes are respectively 5.5 cu. ft. and 6.6 cu. ft. 


Exhaust System 


XHAUSTING is usually a matter of venting 
the exhaust from a chamber to the roof where 
it will be carried away from the building and 
rapidly diluted. If you are working with high 
concentrations of a particularly noxious material, 
it may be necessary to use a scrubbing tower or 
absorber. We have not as yet found this necessary. 
Sampling 
AMPLING is a very important part of the 
operation of a chamber. Samples are most 
readily taken from the exhaust system. It is often 
desirable, however, to sample from the center of 
the chamber, and sampling tubes should be pro- 
vided. The collection of the sample varies with the 
vapor being tested and the analytical method to be 
applied. The air sample is drawn from the cham- 
ber through a reaction or absorption cell and then 
through a wet test meter or gasometer. When a 
sufficient, accurately measured volume is drawn 
through to furnish a sample large enough for 
analysis the cell can be removed. 

The mechanism for removing the vapors may be 
of several types: 

1. A combustion tube and absorption tower. The 
combustion is usually carried out in an electrically 
heated tube containing a catalyst. The vapors 
are then absorbed in a packed bubbling tower. 

2. A direct chemical reaction in a bubbling 
tower or the like. 

3. A cold trap containing a solvent maintained 
at a very low temperature. 

4. An absorber using activated charcoal or silica 
gel. 

5. A sample flask for removal of a measured vol- 
ume of vapor-air mixture for subsequent analysis. 
This may be used by simple displacement of an 
inert liquid or by evacuating the flask. 


Analysis 


VERY new material studied is an analytical 
problem in itself. There are certain general- 
ities that can be discussed in this connection. 
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Analysis can be carried out by direct physical 
analysis or by chemical methods. 

The direct physical methods are rapid and can 
be run on samples direct from the chamber. This 
has great advantages in making a rapid check. The 
results, however, are always questionable and 
should be taken with a grain of salt. We refer 
here particularly to the interferometer and the 
thermal conductivity cell. 

The spectrographic methods could be called phy- 
sical but are entirely different from the two just 
mentioned in being more specific. Spectrographic 
measurement can be made on samples cold-trapped 
in a solvent or absorbed by other means in a pure 
chemical medium appropriate to the method. 

The majority of methods consists of appropriate 
chemical analysis on samples collected by various 
means, the nature of the analytical procedure be- 
ing a function of the material to be analyzed. 


Quality and Control of Test Animals 


HILE the animal is not ordinarily considered 
to be part of the apparatus, he is certainly a 
most essential part of the procedure. We have dis- 
covered through sad experience that it is difficult, 
if not impossible, to obtain proper experimental 
animals on the open market. It is most essential 
to have a colony of animals free from all disease 
or abnormality. When the pathological state of 
control animals is worse than will be produced by 
exposure to the test material, the experiment is of 
course useless. 
An Assembled Apparatus 
UR particular set-up is an assembly of the 
essential elements as indicated (see Fig. 
2). The small glass chamber assembly is a simple 
apparatus. The air starts at normal temperature 
and humidity in the room. It enters through the 
activated charcoal filter and down, a monel pipe. 
In this pipe the vapor to be studied is introduced 
after being metered by a displacement pump of 
the type described. The air-vapor mixture passes 
into the top of the chamber which is a separate 
mixing chamber with four baffles. The well mixed 
gases then enter the chamber through a long nar- 
row slit the length of the front of the chamber. 





Fig. 3. Group of small gassing chambers 
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Fiz. 4. Large gassing chamber 


Passing around the animals the gases escape 
through a long slit in the lower back edge of the 
chamber. An orifice flow meter is introduced into 
the line at this point which measures the total flow 
through the chamber. After metering a sample 
may be taken from the line for analysis. The gases 
then pass to a vane pump and to the exhaust stack. 
A photograph of a group of these chambers is 
shown in Fig. 3. 

The larger chamber we have used for larger 
animals and more particularly for chronic experi- 
ments. It is constructed on similar principles ex- 
cept that it is metal-lined, and the gases are mixed 
within the chamber by a large slow-revolving fan. 
A photograph of this apparatus is shown in Fig. 4. 

With the type of apparatus described we have 
maintained over long periods of time a concentra- 
tion of vapor in air equivalent to 30 parts per mil- 
lion by volume with very good accuracy. Most of 
our chambers have been running 24 hours a day 
continuously, except for week ends, for several 
years and with very little trouble. 

In starting up each change of animals it is neces- 
sary to introduce a measured “slug” of toxic vapor 
to bring the concentration nearly up to the desired 
level at once. From then on the desired concen- 
tration is maintained in the air stream by the ap- 
paratus as indicated above. 


Procedures for Establishing the Toxicity of Vapors 


HERE are two major objectives in vapor tox- 

icity studies. First, the acute vapor toxicity; 
and, second, the chronic vapor toxicity. No defini- 
tions have been established for these terms nor 
have any standards been accepted for procedures 
in determining toxic levels. We have therefore 
adopted whatever procedures proved most applic- 
able to our purposes and established them as our 
standards. 


Acute Vapor Toxicity 


E HAVE arbitrarily defined this procedure 
as concerned with single exposures of inter- 
vals from one-half to 24 hours. A series of time 
intervals and a series of concentration levels are 
used on the basis of experience or preliminary 
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test. A group of animals is exposed to each time 
interval concentration level point. After the ani- 
mals have been observed for a month or six weeks 
after exposure a mortality table is established. The 
data are then plotted on log-log scale as used by 
SAYERS and YANT.' We have made one exception 
to this method. We plot two curves: one represents 
the lowest concentration level—shortest time in- 
terval where all animals die; the other represent- 
ing the highest concentration level—longest time 
interval at which all animals survive. This chart 
gives a clear picture of the acute toxicity of the 
vapor studied. 


Chronic Vapor Toxicity 


OME reasonable period of exposure had to be 

chosen in extended chronic studies. A period 
of eight hours exposure and an interval of 16 hours 
between exposures has been arbitrarily chosen. 
SMYTH and SMyYTH? used the same interval. It has 
some reasonable basis in our standard work day. 
These eight hours per day exposures are continued 
with week end intervals of rest for a period up to 
six months. Occasionally a longer total than six 
months is used but this is our standard. There is 
no doubt that a different period of exposure or a 
different interval of rest between exposures would 
change the results profoundly. Studies of the 
effect of interval variation would be most illumi- 
nating when time permits. Several different 
species of animal should be tested in order to avoid 
the individual vagaries of any one species. We 
have, however, used the rat as preferable for a 
standard animal. 

At intervals during the six months, exposed ani- 
mals are removed for complete histological study 
and at the conclusion of any series of exposures all 
the remaining animals are so examined. Other im- 
portant studies made during chronic exposures 
are blood examinations, tissue analysis, urine an- 
alysis, and function tests where such are indicated. 

Such complete toxicological studies on the 
chronic vapor toxicity of even our common chemi- 
cals are few and far between. They are, however, 
the basis upon which the industrial hygienist and 
safety engineer must base his work. Nearly any 
material may be handled in industry without seri- 
ous hazard if its properties including its physio- 
logical effect are clearly understood and intelli- 
gently used. 

The procedures and apparatus just discussed 
are for the purpose of furnishing in so far as 
it is possible the toxicological data by which 
an intelligent engineer can design or control an 
industrial plant for the manufacture or use of es- 
sential chemicals with the minimum of hazard. 


References: 
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Air Sampling of Asbestos Dust 
—Comparison of Impinger and Electrostatic 
Precipitator Methods*— 


J. Wo. FEHNEL, 
Chemist, Industrial Hygiene Laboratory, 
Metropolitan Life Insurance Company, 
New York 


URING the past 10 years the Industrial 
D Health Section of the Metropolitan Life 

Insurance Company has been studying the 
effect of the inhalation of asbestos dust by em- 
ployees in plants in the United States and the 
Province of Quebec engaged in mining asbestos 
fiber and manufacturing asbestos products. 

In 1929, the American asbestos industry was 
practically uninformed of the health hazard asso- 
ciated with asbestos dust, although a few British 
articles had been published describing cases of 
asbestosis contracted in English plants. In 1927, 
Cooke and Hill’ and McDonald? gave the first de- 
tailed description of what are known as “asbestosis 
bodies.” Asbestos fibers as long as 360 microns 
were described as occurring in the lung tissue of 
asbestos workers. 

We, therefore, made an effort to distinguish as- 
bestos fibers in our collected air samples and, 
while we used the impinger method of sampling 
for the determination of dust counts or concentra- 
tions, we also collected a large number of samples 
with the electric precipitator* for examination of 
physical structure and determination of particle 
sizes. We were, however, unsuccessful in finding 
much fibrous material in the air-borne dust and 
very few of a length greater than 50 microns and 
practically none of the 360 micron size. We found 
that 50% of the dust was less than 2.5 microns in 
the longest diameters while 97% was less than 10 
microns. These particles are of the same dimen- 
sional sizes as those encountered generally in in- 
dustrial plants. 

Later Fulton* and his associates reported that 
not more than 3% of the air-borne plant dust was 
greater than 10 microns in the longest diameter 
which agrees with our findings, although he had 
surveyed only one of the dozen plants and mines 
studied by us. Recently the U. S. Public Health 
Service® issued a comprehensive report on the as- 
bestos textile industry covering one of the plants 
we had previously surveyed, but also many others 
in other geographical locations. In their survey 
they took impinger samples for dust counts in or- 
der to evaluate the degree of exposure of em- 
ployees engaged at various operations. On page 
23 of this report the following statement is made: 

“The relatively low percentage of fibers in sus- 
pended dust explains the small number of fibers 
observed while making dust counts of impinger 
samples.” They determined the percentage of fibers 
by means of samples collected with the Owens jet 
dust counter, while Fulton made his fiber deter- 





* Presented at the Twenty-Fourth Annual Meeting of the American Associa- 
tion of Industrial Physicians and Surgeons with American Conference on 
Occupational Diseases and Industrial Hygiene, Cleveland, Ohio, June, 1939. 








Page 6 


minations on electric precipitator collected sam- 
ples. 

Recent work published by Gardner® indicates 
that chrysotile fibers less than 3 microns is no more 
active than the silicate serpentine which has the 
same chemical composition but which is massive 
rather than fibrous in structure. He states that 
by inhalation, chrysotile, ground to such fineness 
that its fibrous structure is no longer recognizable, 
has produced no fibrosis in guinea pigs after a 
year’s exposure. All his observations suggest a 
mechanical rather than a chemical form of irrita- 
tion, also that the reaction to asbestos is restricted 
to the lungs because only these organs possess the 
proper structure and physiological activity to per- 
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mit friction with a stiff fibrous foreign body. 

Recently, the electrostatic dust collector has 
been placed on the market. This device employs 
a combination of ionization and electric precipita- 
tion in entrapping dust. It is highly efficient in 
entrapping fine dusts and fumes. It was, there- 
fore, considered advisable to study its efficiency, as 
compared with the impinger, in determining as- 
bestos dust with the object of distinguishing fibers. 

While cotton is used in the manufacture of as- 
bestos textiles, no attempt was made to differen- 
tiate between cotton and asbestos fibers. The U. S. 


‘Public Health Service® in their study were unsuc- 


cessful in distinguishing individual types of fibers. 
In our study the standard impinger method of 
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TABLE II. 


TE 
I i saleetisbetinuisbpegebushsnaians 
Carding Department ......... 
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% Fibres 
Metropolitan Findings U.S.P.HLS. Findings 
Impinger Electro. Owens Jet Dust 
6 14 Counter 
6 9 1-8 
7 9 7 
4 25 5 
sod Seana ke 5 11 12 — 26 





sampling was used with an air ejector to provide 
suction. Samples were taken simultaneously and 
at the same locations and at the same elevation 
with an electrostatic precipitator. The impinger 
samples were diluted to the required volume and 
the electrostatic precipitator samples were washed 
into a standard volumetric flask and diluted to an 
equal volume in preparation for counting. In 
some instances further dilution on one or both 
duplicate samples was necessary where too heavy 
a concentration was encountered. 

Counting was done by the light field method 
for total dust and for particles distinguishable as 
fibers. Both factors were recorded. Counts were 
made immediately after sampling in order to avoid 
clumping and solution of particles in the case of 
the impinger samples. 

Samples were taken at representative operations 
throughout the plant and the following tables 
enumerate the findings. 

It will be noted that from three to four times the 
volume of air was sampled in taking electrostatic 
precipitator samples, as compared with duplicate 
impinger samples. Average total dust concentra- 
tions agree for both methods of sampling in the 
preparation, carding, mule spinning and weaving 
departments. 

Spooling and twisting are done in the same room 
adjacent to looms, while the winding is done in a 
room next to the mule spinning frames. Pollution 
from these adjacent operations may account for 
the variation in the total dust counts in these sam- 
ples. There is also the possibility of the number 
of samples not being sufficient to eliminate per- 
sonal or other discrepancies. 

It is interesting to note the increase in the num- 
ber of fibers counted in going from the prepara- 
tion department, through carding, spinning, twist- 
ing, into the final operation of weaving. 

The U.S. Public Health Service gave percentage 
of fibers at crushing and picking operations only 
in the weave room and no figure for spinning. 
From our observation of the type of operation, we 
believe more fibers may be thrown off in mule than 
in ring frame spinning. We found more fiber in 
the spooling, twisting, and winding than the U. S. 
Public Health Service reports, although they re- 
port on twisting only. 

Again we fall close to the U. S. Public Health 
Service average of fibers in the weaving depart- 
ment. Of course, we must consider the three 
methods of sampling, in comparing these figures. 


Conclusions 

J grow pans this report is limited to a relatively 
small number of comparative samples, it may 

be concluded that in the determination of asbestos 


dust in asbestos textile mills: 

1. The impinger and electrostatic methods of 
sampling agree in the determination of total dust 
concentrations. 

2. The electrostatic precipitator does entrap 
more fibers than the impinger. There is, however, 
the question of any hygienic significance in the 
increase determined. 
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ITH the growing interest in the well-being 
of industrial workers and the extension of 


so-called hot industries, the physiological 
effect of hot atmospheres on man is becoming of 
increasing importance. Probably the earliest rec- 
ognition of the effect of heat on workers was in 
certain branches of the mining industry where 
workers penetrated in the earth’s interior to high 
temperatures, produced either directly or indirect- 
ly by volcanic action or due to the adiabatic heat 
of compressior? resulting from the increased baro- 
metric pressure. Considerable early information 
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is found on the subject, mostly from the point of 
view of industrial workers including miners, as 
well as occupants in places of assemblage having 
improper ventilation. Some of these develop- 
ments are reviewed by Fleisher! and others in a 
recent treatise and will not be repeated here. 

In 1920 the U. S. Public Health Service and the 
U. S. Bureau of Mines, being interested in this sub- 
ject as pertaining to the mining industry, joined 
forces in a comprehensive study with the Research 
Laboratory of the American Society of Heating 
and Ventilating Engineers, which was interested 
in all the phases of the effects of atmospheric con- 
ditions on the health and comfort of man. This 
work has since been continued in one form or an- 
other. Initiated at an earlier date, and later car- 
ried on simultaneously, extensive studies covering 
various phases of the subject were made also in 
England, under Leonard Hill, Dr. Vernon, Dr. Bed- 
ford, and others. 

Contrary to the belief of the layman, the dam- 
age due to high temperature almost always arises 
from heat generated within the body by metabolic 
processes rather than from heat imparted to the 
body from without. That is, the high tempera- 
tures of the atmosphere and surroundings usually 
serve merely to interfere with the elimination of 
the heat produced within the body, thereby caus- 
ing the temperature rise; in relatively few in- 


stances are conditions encountered in which the | 


high temperature of the atmosphere or surround- 
ings is severe enough to result in actual transfer 
of heat from the atmosphere or surrounding sur- 
faces to the body. 

As mentioned previously, it is through the 
natural processes of life, or metabolism, that heat 
is generated in the body. An average-size male 
adult (i.e., a 5-ft., 9-in. man, weighing 160 lbs.) 
seated at rest in a comfortable atmosphere pro- 
duces about 400 Btu of heat per hour; with in- 
creased physical activity this rate of heat produc- 
tion becomes 600 Btu for a clerk moderately active 
standing at a counter, 1500 Btu for a man bowling, 
and a value variously estimated from 3,000 to 4,800 
Btu for maximum human exertion. This rate of 
heat production for a person seated at rest varies 
directly as the surface area of the body, following 
according to physical law based upon the fact that 
the chief purpose of metabolism for a person seated 
at rest is to maintain body temperature at around 
99°F. Under any condition the heat generated by 
metabolic processes must be dissipated in order to 
avoid a rise in body temperature. A person per- 
forming physical work transforms some of the 
energy from metabolism into such work directly, 
which need not be accounted for by dissipation of 
heat. However, since human bodies are very in- 
efficient as engines (having an efficiency various- 
ly estimated at from 5 to 15%) the amount of 
energy dissipated by this means is never large, 
and a man engaged in maximum physical exertion 
must therefore dissipate approximately 4000 Btu 
of heat to his atmospheric environment per hour 
in one form or another. 

This heat is dissipated in accordance with four 
well-defined physical principles. 
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1. By direct radiation from the clothed body to 
surrounding surfaces in view of the body surface. 
This transfer follows the laws of Stefan-Boltzman 
and varies as the difference of the fourth powers 
of the radiating and receiving surface tempera- 
tures; generally, approximately 40% of the total 
heat dissipated from a person at rest is ascribed 
to radiation. 

2. By direct contact, whereby the air coming 
into contact with the surfaces of the clothed body 
takes up heat. This is generally spoken of as con- 
vection loss and follows the usual convection laws 
based upon the difference in temperature of the 
air and the surfaces of the clothed body. Physio- 
logically, the body has little or no control over 
this source of heat loss, although theoretically 
there may be some minute control due to the fact 
that in overheating there is some rise in skin tem- 
perature. However, this control is negligible. 

3. By air movement, which is related to convec- 
tion loss mentioned above, and which serves to in- 
crease the heat loss over that resulting from only 
normal convection currents. Even in the normal 
living quarters of man, air movement is an impor- 
tant factor in heat dissipation. What is ordinarily 
called “still air” in a room is really air moving 
wth velocities from 5 to 15 fpm (classified as stag- 
nant), to velocities of 25 to 40 fpm (frequently re- 
ferred to as “fresh air” or non-stagnant air), to 
velocities of 60 fpm or greater, which are often 
recognized as drafts under certain conditions. Ob- 
viously, increased heat loss due to air movement 
is not subject to physiological control to any 
measurable extent, but depends upon purely 
physical laws. 

4. By evaporation of perspiration from the body 
and moisture from the respiratory tract, through 
which method the human body does exercise 
physiological control of heat loss and thereby its 
temperature. The heat thus dissipated is equal 
to the latent heat of vaporization of the moisture 
and is referred to as latent heat loss, compared 
with sensible or that loss by the first three avenues 
mentioned above. Sensible heat loss from the hu- 
man body raises the temperature of the environ- 
mental air while latent heat loss raises its hu- 
midity. 

Under usual environmental conditions heat loss 
by radiation and by convection, either with or 
without mechanical air movement, are propor- 
tional to each other and difficult of separation. 
This is the case for conditions in which the wall 
surfaces in view of the person are at or near the 
environmental air temperature. There are, of 
course, notable exceptions, such as working con- 
ditions in steel mills and around furnaces where 
the surfaces in view of the worker may be at 
elevated temperatures; or, other rare cases in re- 
frigerating plants where the surfaces may be con- 
siderably cooler than the environmental air. The 
magnitude of the effect of radiation from hot sur- 
faces is only generally understood, but several in- 
vestigations of various phases of this subject are 
now under way at the Research Laboratory of the 
American Society of Heating and Ventilating En- 
gineers, at the Pierce Foundation Laboratory at 
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Yale, and by Dr. Bedford and others in England. 
Further, it should be understood that radiation ef- 
fects are entirely independent of the condition of 
the environmental air, excepting as environmental 
air automatically affects the temperature of such 
surfaces. 

Leaving out for the moment the effect of radia- 
tion from hot surfaces, it will be noted that there 
are three conditions of the atmosphere having a 
paramount effect on heat dissipation from the hu- 
man body; namely, temperature, moisture content 
and air movement. The relative effect of these 
three factors is readily illustrated by Fig. 1 and 2, 
developed and used by the air conditioning en- 
gineer, not only to make readily available the 
thermodynamic requirements for change in air 
conditions, but also to be used as an index of com- 
fort conditions resulting from combinations of 
temperature, humidity and air motion. 

In these charts, the dry-bulb temperature is 
plotted as the X-axis and the moisture content in 
grains per pound of dry air as the Y-axis. The 
family of lines curving upward to the right indi- 
cate the relative humidity in percentage of satura- 
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Fig. 1. Psychrometric chart having included a wide 
range of effective temperatures. 


tion. It will be noted that at 70°F. (the generally 
accepted winter heating temperature) one pound 
of dry air may have associated with it about 112 
grains of moisture for saturation. If the air con- 
tains only one-half this amount, or 56 grains, the 
relative humidity is 50%. On the other hand, 85° 
air has associated with it 184 grains for saturation, 
and 100° has 300 grains for saturation. The lines 
sloping obliquely to the right indicate the wet- 
bulb temperature of the air, or the temperature 
shown by a thermometer the bulb of which is 
covered with a wet wick and over which the air is 
moving at a high velocity. Wet-bulb and dry- 
bulb temperatures of the air are readily indicated 
by a sling psychrometer. This much of the psy- 
chrometric chart in Fig. 1 was developed prior to 
1920. 

While for some time it had been recognized that 
a high relative humidity at a given dry-bulb tem- 
perature in the summer time made a person feel 
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warmer, there were no data available giving the 
magnitude of these effects. Through a compre- 
hensive study” * the set of curves sloping abruptly 
to the right, indicated as “effective temperature” 
lines, were published by the A.S.H.V.E. in 1923. 
These effective temperature lines are lines of equal 
feeling of warmth for persons normally clothed 
and seated at rest; and insofar as has been deter- 
mined with any degree of accuracy these effective 
temperature lines are accurate indices of not only 
a person’s feeling of warmth, but also of most of 
his physiological reactions. For indoor winter 
heating conditions in the United States, 66° ef- 
fective temperature is accepted as giving ideal ' 
comfort to most people. Under summer cooling 
conditions throughout most of the United States, 
effective temperatures ranging from about 69 up 
to 72 or 73° give optimum comfort over a wide 
range of relative humidities. 

In Fig. 2 is well brought out the effect of air 
movement on a person’s feeling of warmth. It will 
be noted that for moderate atmospheric conditions 
air movement makes any condition feel cooler, or 
in other words, a given effective temperature line 
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Fig. 2. Psychrometric chart with effective tempera- 
ture lines for still and moving air. 


is moved farther to the right of the chart. From 
the slope of the effective temperature lines it is 
readily apparent that for temperatures within the 
comfort zones and up to and including most hot 
atmospheric conditions, people will be made 
warmer by a rise in the dry-bulb temperature of 
the air, an increase in its moisture content, or a 
decrease in the air movement; while conversely, 
they may be made cooler by lowering the dry- 
bulb temperature, decreasing the relative humid- 
ity, or increasing the movement of the air. With 
extremely high temperatures, the effect of air 
movement is reversed. The tremendous influence 
of temperature, humidity and air movement on 
heat dissipation from the body is illustrated by a 
comprehensive study of the subject,***"’ made 
cooperatively by the Research Laboratory of the 
A.S.H.V.E., and the U. S. Bureau of Mines. 

In Figs. 3 and 4 are shown, respectively, the rate 
of heat production within the body, and the total 
rate of heat loss from the body through an effec- 
tive temperature range including hot atmospheres. 
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It will be noted that the heat production remains 
minimal and equal to the heat loss from approxi- 
mately 60 to 90° effective temperature. For lower 
temperatures a higher metabolic rate, or higher 
rate of heat production, is required to maintain 
body temperature; while for effective tempera- 
tures above 90° there is an increase in the rate of 
heat production and a rapid decrease in the rate 
of heat loss. The increase in rate of heat produc- 
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human body and effective temperature. 


tion at lower temperatures is a good example of 
compensation in heat production in order to main- 
tain body temperature. The increase in heat pro- 
duction for high temperatures when the body can 
no longer maintain temperature equilibrium by 
heat dissipation represents a breakdown in control. 

The differentiation in the total rate of heat loss 
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Fig. 4. Relation between heat loss from the human 
body and effective temperature. 


for persons at rest in atmospheres of 65, 75, and 
85° E T, which conditions may be accepted respec- 
tively, as those approximating ideal comfort with 
winter heating, slightly warm for comfort in sum- 
mer cooling, and decidedly hot for comfort, are 
shown in Figs. 5, 6, and 7. In these charts the total 
rate of heat loss, the heat loss by radiation and 
convection combined (or the sensible heat loss), 
and the heat loss by evaporation (or the latent 
heat loss), are each plotted against dry-bulb for 
the given effective temperature. In each case the 
total rate of heat production within the body, or 
the total rate of heat loss from the body, is con- 
stant; while the radiation and convection losses 


INDUSTRIAL MEDICINE Industrial Hygiene Section 


January, 1940 


decrease with increase in dry-bulb temperature 
and the latent heat loss increases with dry-bulb 
temperature. 

Of considerable interest is the relation be- 
tween the total rate of heat loss and that loss 
by radiation and convection on the one hand. 
and by evaporation of perspiration on the other. 
For winter comfort conditions, or approximately 
65° effective temperature, radiation and convection 
losses constitute about %4 and evaporation ™% of the 
approximately 400 Btu total heat loss per hour, at 
a relative humidity of 50%. At 75° effective tem- 
perature, or a condition which is a little warm for 
summer cooling comfort, the total loss remains at 
400 Btu, but this is divided equally between loss 
by radiation and convection and loss by evapora- 
tion, for approximately a 50% relative humidity 
condition. On the other hand, at 85° effective 
temperature, radiation and convection combined 
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Fig. 5. Relation between heat loss from the human 
body at 65° effective temperature and dry-bulb tem- 
perature. 


varies from positive 37.5% to negative 56%; while 
evaporation still takes care of the varying amount 
necessary to maintain body temperature, chang- 
ing from the minimum of 62.5 to a maximum of 
156% of the total rate of heat production. In other 
words, with 85° effective temperature and a high 
dry-bulb of over 100°F., the body actually gains 
heat from contact with the warm air; but it is still 
able to lose by evaporation not only the 400 Btu 
which is being produced by metabolism, but also 
that additional heat gained from contact with the 
air. These facts well demonstrate the wide adap- 
tability of the human mechanism and also indi- 
cate a tremendous task on the heat regulatory me- 
chanism which must be understood by the indus- 
trial physician, who would become interested in 
the effect on men working in hot atmospheres of 
widely different moisture contents. 
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As a further indication of the effect of more 
severe conditions it might be pointed out that with 
90° E T, which may be accepted as the hottest con- 
dition in which men may work for a few hours 
without violently harmful effects (which may 
cover a range of 91°F dry-bulb and 95% relative 
humidity to 124°F at 10% relative humidity), 
radiation and convection may account for from 60 
Btu loss from the body at saturation, to 325 Btu 
gain, while evaporation may range from 280 Btu 
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ing the effect of hot atmospheres and high relative 
humidities on the physiological reactions of work- 
ers, as conducted last summer by the A.S.H.V.E. 
in cooperation with the U. S. Bureau of Mines, and 
the Department of Industrial Hygiene of the 
School of Medicine, University of Pittsburgh. 
These studies were designed to indicate the effects 
of hot atmospheres on workers engaged in ex- 
tremely light work but requiring alertness. The 
study was made largely on college students, there 
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Fig. 6. Relation between heat loss from the human 
body at 75° effective temperature and dry-bulb tem- 
perature. 





loss for the high humidity, to 650 Btu loss for the 
low humidity condition. It should be emphasized 
that with 90° E T a person seated at rest will not 
maintain temperature equilibrium, but will have 
a rise in body temperature of about 1° per hour. 

In Fig. 8 and 9 is shown the relation between 
effective temperature of the atmospheric environ- 
ment and both the rate of rise in body temperature 
and the pulse increase of persons at 30, 60 and 
100% relative humidity, while Fig. 10 gives the 
same data plotted against the dry-bulb tempera- 
ture of the atmosphere. It will be observed that 
whereas complete separation of the curves results 
when plotting against dry-bulb temperature, quite 
satisfactory correlation exists when plotted against 
effective temperature, verifying the statement 
above that effective temperature may be accepted 
as not only an index of a person’s feeling of 
warmth, but also of most of his physiological reac- 
tions to hot atmosphere. 

Figs. 11 and 12 are taken from a study concern- 
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OF 485° 
Fig. 7. Relation between heat loss from the human 
body at 85° effective temperature and dry-bulb tem- 
perature. 


being some verification with subjects drawn from 
industry. The men entered the psychrometric 
chambers after being seated at rest for one hour in 
a relatively comfortable environment. In the hot 
chamber they were required to stand on their feet 
and watch the operation of a “chance machine,” 
which indicated small tasks requiring alertness 
but no greater physical exertion than throwing 
dice or moving small weights about a 3 by 6 ft. 
table. This type of work was assumed to simulate 
many types of occupation in modern industry, 
where no great physical exertion is required but 
where the machine attendant must be alert to de- 
tect and correct defects in operation or performance, 

Some of the physiological reactions of one of the 
subjects in a test at 90° E T and 75% relative hu- 
midity are given in Fig. 13. The rise in rectal 
temperature and decrease in vital capacity are 
plotted against time in the lower part of the chart. 
His change in pulse rate, decrease in weight, the 
degree of perspiration on his body and forehead, 
his increase in leucocyte blood count, and feeling 
of warmth are plotted in the three upper sections 
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of the chart. It will be noted that for this atmos- 
pheric condition there was a persistent change in 
all of the observed physiological reactions. 

In Figs. 14 and 15 the rise in body temperature 
at three different relative humidities after three 
hours exposure are plotted against effective tem- 
perature and dry-bulb temperature, respectively. 
It will be noted that when plotted against effective 
temperature, the curves for the three humidities 
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EFFECTIVE TEMPERATURES 
Fig. 8. Curve showing relation between effective 
temperature and rate of rise in body temperature, at 
relative humidities of 30, 60, and 100%. 



















































































coincide, while when plotted against dry-bulb 
temperature there is a marked separation of the 
three curves. The curves in Fig. 14 show that 
there is a slight rise in body temperature for 
workers performing these light tasks as soon as 
the effective temperature rises above 80°, with 
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EFFECTIVE TEMPERATURES 
Fig. 9. Curve showing relation between effective 
temperature and rate of pulse increase, at relative 
humidities of 30, 60, and 100%. 


142° rise in three hours occurring in an atmos- 
pheric condition of 92° ET. The relation between 
the increase in pulse rate and effective tempera- 
ture after three hours exposure is plotted in Fig. 
16. This shows an increase of a little less than 10 
beats a minute after three hours exposure in 85° 
air and an increase of slightly more than 40 beats a 
minute after three hours exposure in 92° air. 
Vital capacity and leucocyte count are plotted, 
respectively, in Figs. 17 and 18. The change in vital 
capacity while positive is not much greater than 
the individual variations. Increase in leucocyte 
count, however, shows a very pronounced effect, 
as was shown also in a recent study of fever ther- 
apy applications.’ This leucocyte increase brings 
up an interesting question regarding the relation- 
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ship in industry between air conditioning and 
health, for both body temperature and white cell 
increases are protective reactions and are more 
prominent when infection has invaded the body. 
It has been found that continued exposures in 
poorly ventilated areas with extremely high ef- 
fective temperatures cause physiological changes 
characterized by elevation of body temperature 
and increase in white cells. It is quite conceivable 
to believe that there would come a time when the 
constant daily demand on the body for increases in 
temperature and white cells might produce a state 
of exhaustion or fatigue which in turn might pre- 
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Fig. 10. Charts showing changes in body temperature 
and pulse rate for three different relative humidities. 


vent the throwing of more cells into the circulation 
when the need became acute; if this state of ex- 
haustion were to continue, the status of the body 
might be dangerous if an infection were contract- 
ed, and the body were then unable to produce cells 
and temperature increases to help overcome it. 
However, it appears that working in hot atmos- 
pheres would be less dangerous in cool months be- 
cause the normal relationship between environ- 
mental conditions and body responses would ob- 
viate the necessity for stimulation of physiological 
processes just described. This contention is based 
on a smaller mass of data obtained in a similar 
study carried on by the Research Laboratory dur- 
ing the past winter. A comparison of the summer 
and winter studies indicates that the summer 
studies produced white count increases somewhat 
lower than those for the winter study. This would 
appear to be characteristic because of acclimatiza- 
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tion to hotter surroundings in the summer; further, 
it is believed that the cooler weather permits bet- 
ter return to normal physiological conditions since 
lower outside temperatures prevent the white cell 
increases that ordinarily occur during the hot sum- 
mer weather. These comparative deductions are 
substantiated to some extent by the fact that al- 
though there are fewer infections in hot months, 
the death rate from those infections are propor- 
tionately considerably higher than in cooler 
months, resulting probably from the relationship 
between the environmental temperatures and the 
acclimatization resulting in exhaustion of physio- 
logical processes. 
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there is evidence to show that the administration 
of salt is helpful and should be increased as the 
work day progresses. In other words, the amount 
of salt taken during the first few hours of work 
may not be sufficient for the remaining hours, 
since in most instances the weather becomes hot- 
ter; therefore, the body becomes subjected to 
high temperatures for a number of hours, with 
the result that the requirements would be greater 
to maintain a chloride balance more closely ap- 
proximating the normal. From fever therapy 


studies this fact is borne out when lower chloride 
content of the blood is shown as the treatment 
progresses, despite the fact that the temperature 





Fig. 11. Scene in hot room during test showing the 

various activities of the subjects: (A) Taking body 

temperature; (B) Dropping ball into chance machine; 

(C) Recording pulse and body temperature; (D) Act 
of shifting weights. 


The measurement of vital capacity in the lab- 
oratory study has no particular significance, 
except that its inclusion may lead to new trends 
of thought. Vital capacity is that volume of air 
that can be expelled by the most vigorous expira- 
tory effort after the deepest possible inspiration, 
and is normally about 3500 cc. This measurement 
is an indication of respiratory efficiency, and 
shows values lower than normal after longer 
periods of time at higher effective temperatures. 
The small change would appear to be of little 
importance except that lowered vital capacities 
in hot atmospheres might indicate physiological 
changes. Assuming any mild pulmonary ailment 
to be present, the fatigue produced by hot atmos- 
pheres would exaggerate the deviation from nor- 
mal, and lower values would definitely result. 
Excluding pulmonary pathology, fatigue is the 
most probable cause of the lowered vital capacity, 
and it would appear that each routine physical 
examination of new and old workers should in- 
clude these vital capacity determinations because 
frequently, obscure ailments may be revealed 
before more prominent signs present themselves. 


HE use of salt in industry to prevent “heat 
disease” has been clearly demonstrated by 
many competent investigators in the past several 
years. From research studies in fever therapy by 
the School of Medicine, University of Pittsburgh, 
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Fig. 12. Observer making notes while subject breathes 
into vital capacity machine. 


is no higher than the previous observation. This 
finding may be applied to conditions in industry, 
although the conditions are considerably less se- 
vere than those experienced by the fever therapy 
patient. Other data show an increase in sys- 
tolic and a decrease in diastolic blood pressures 
after three hours’ exposure. This deviation from 
normal would have been considerably greater if 
the subjects had been in a state of exhaustion 
while exposed to the extremely hot temperatures 
maintained. With exposure to heat there is at 
first a slight increase in both systolic and diastolic 
pressures; with continued exposure, heat produces 
dilatation of the blood vessels resulting in a de- 
creased diastolic, but an increased systolic pres- 
sure, which is necessary to supply the enlarged 
capillary vessel bed. However, if the hot envir- 
onment persists, there is a further fall in diastolic 
pressure; and if fatigue or exhaustion ensues, a 
corresponding fall in systolic would occur, which 
might produce even death if permitted to con- 
tinue indefinitely. 


IG. 19 shows metabolic rates for different 
persons engaged in different activities. The 
basal determinations are for subjects engaged in 
the recent studies at the Laboratory reported 
above, taken in the morning after fasting; while 
the “light work standing” are for the metabolic 
rates of the men engaged in their designated 
activity about the chance machine in these studies. 
It was not so much the purpose in the studies 
referred to above to determine limitations in 
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harmful effects which may be allowed among 
workers in hot industries, but rather to determine 
and record the relationship between their physio- 
logical reactions and the atmospheric conditions. 
To determine just what the limitation in such 
reactions should be in the case of a given worker 
should be left to the decision of the industrial 
physician. In this connection, the work should 
be continued further to a point at which a chart 
may be established from which the relation be- 
tween the allowable physiological disturbance, 
time of employment in the hot condition, and the 
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Fig. 13. Physiological response of a subject at rest in 
control room and while working in an air condition 
of 90° ET and 75% relative humidity. 
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physical exertion may be determined. While the 
amount of data at this time can in no sense be 
construed as sufficient to establish these relation- 
ships, the data so far collected and gleaned from 
earlier studies give some indication of the form 
which such a chart will take. This is indicated 
in Fig. 20 in which the metabolic rate in calories 
per sq. meter per hour is plotted as ordinate and 
the effective temperature of the air condition as 
abscissa for various rises in body temperature 
and increases in pulse rate after various time 
exposures. The results of the study at light work 
giving a metabolic rate of about 76 cal. per sq. 
meter per hour are fairly comprehensive and 
satisfactorily establish the location of the curves 
for this rate of activity. A much smaller mass 
of data from an earlier study, when the purpose 
of this investigation had not yet been formulated, 
give similar reactions for persons seated at rest, 
or for a metabolic rate of 45 cal/sq. meter/hr.; 
and a still lesser mass of data for men pulling 
weights in what was then classed as heavy work, 
gives a metabolic rate of 145 cal/sq. meter/hr. 
Before this chart can be useful, the data “at rest” 
and data at “heavy work” must be verified and 
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additional studies must be made for intermediate 
rates of work. 

Since such studies have already indicated rather 
conclusively that the physiological reactions are 
governed largely by both the metabolic rate, or 
the total rate at which the heat must be dissipated 
from the body, and the effective temperature of 
the atmosphere, it would seem probable that the 
investigation could be limited to a relatively few 
rates of activity, provided the metabolic rates 
for the same were accurately established. If this 
principle may be accepted, then such a chart 
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Fig. 14. Relation between rise in body temperature 
from normal during three-hour exposure and the 
effective temperature of the air condition in the test 
room for 60, 75, and 90% relative humidities. Test 
points for individuals apply to heavy solid curves. 


properly developed may be used for predeter- 
mining the relationships for any other physical ac- 
tivity, provided the metabolic rate for the same 
has been established. 

These future studies should include a con- 
sideration of the relation between the violence 
of each of the pertinent physiological reactions 
and both the frequency of their occurrence and 
the general well-being and health of the worker. 
This would require a comprehensive and prob- 
ably long drawn out series of investigations, some 
of which could best be conducted under controlled 
laboratory conditions, while other studies must 
be based upon observations of the industrial hy- 
gienist in industrial surroundings. In these latter 
studies it would probably be observed that the 
frequency of exposure and the number of years 
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over which such exposures occur would be im- 
portant. There certainly are no grounds for as- 
suming that even very uncomfortable exposures 
to high temperatures for short periods of time 
and at infrequent intervals must be avoided. Cer- 
tain subjects in the studies referred to above 
were exposed during the investigations to such 
severe conditions that their body temperatures 
frequently rose to 105° while the pulse rate more 
than doubled, with no apparent serious effect. 
What the results would have been if such ex- 
posures were endured five or six days a week 
over a period of years is, however, problematical. 

It should be kept in the foreground in any 
continued study that the degree of physical ac- 
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AIR CONDITION ~ DRY BAS TEMPERATURE ~F. 


Fig. 15. Relation between rise in body temperature 
from normal during three-hour exposure and the dry- 
bulb temperature of the air condition in the test room 
for 60, 75 and 90% relative humidities. Test points 
for individual subjects apply to heavy solid curves. 


tivity in any given occupation, probably as de- 
termined by the metabolic rate of the worker, is 
one of the most important factors involved. The 
curves and data here presented are for only very 
moderate rates of work. 

The available means for alleviating damage to 
the workmen exposed to high atmospheric con- 
ditions are varied. The most obvious recourse 
is to limit the time of exposure. There appears to 
be no harm in short exposures to very extreme 
conditions of heat providing no burns or scorch- 
ing of the skin results, and also if the time of 
exposure is so limited that the rise in body tem- 
perature is not excessive. In this connection, it 
may be well to point out that rise in body tem- 
perature seems to be the one fundamental reaction 
on which all others depend. This would also 
seem logical from the purely physical considera- 
tion of the problem. 

A more expensive means of alleviating condi- 
tions is, of course, available in air conditioning, 
and undoubtedly there are many industrial ac- 
tivities which require such treatment. As men- 
tioned previously, cooling may be had through 
lowering the dry-bulb temperature of the air, 
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decreasing its moisture content, or, excepting 
under extremely hot conditions, by increasing 
the air movement. In very hot conditions the 
cost of conditioning a large volume of air in order 
to relieve a small number of workmen may be- 
come excessively expensive in certain instances. 
This would be the case if there were unavoidable 
diss:pation of the cooled or conditioned air, or 
if large volumes of air had to be supplied for 
the industrial processes involved or for other con- 
ditioning purposes such as elimination of harmful 
gases, dusts, etc. In such cases, it may be far 
more economical to apply cooling more directly 
to the individual concerned or to supply a small 
volume of air limited to his immediate needs. 
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AIR CONDITION EFFECTIVE TEMPERATURE-F 


Fig. 16. Relation between increase in pulse rate from 
normal during three-hour exposure and the effective 
temperature of the air condition in test room for 60, 
75 and 90% relative humidities. Test points for in- 
dividual subjects apply to heavy solid curves. 


There naturally arise a number of suggestions 
for applying the cooling directly to a limited por- 
tion of the body of the worker. This, however, 
entails attendant hazards which are not com- 
pletely understood at the present time. There 
are indications that the directing of air at 
considerably reduced temperatures against a 
small part of the body surface area may be 
accompanied by stiffening of muscle tissues and 
generally rheumatic conditions. Another possible 
hazard of localized cooling is the effect that it 
may have on the temperature regulatory mechan- 
ism (analogous to thermostatic control in air 
conditioning). If there is within the human body 
such a thermostatic center, and if this center is 
excessively cooled, undoubtedly the effect would 
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Fig. 17. Per cent change in vital capacity after three 

hours of work in atmospheric conditions of 60, 75 and 

90% relative humidities and the effective tempera- 

tures indicated. Curve shows change for the three 
humidities. 





be to call for an increased rate of metabolism. 
There are claims that this may result from the 
application of cooling directly to the head, but 
the evidence on this point is not conclusive. The 
cooling effect experienced by a worker may be 
either real and physical, or it may be psychologi- 
cal. The application of a small amount of cooled 
air to the face or head may give a considerable 
sense of relief, with at best a very small real 
reduction in the factors tending to produce a rise 
in body temperature. 

In a number of instances it is probable that an 
industrial worker may be given the greatest 
amount of alleviation at lowest cost by clothing 
him in a loose-fitting garment into which cooled 
air is blown and allowed to escape at the ankles 
and neck. If this application is used, care should 
be exercised in so baffling the air stream as to 
avoid excessive local cooling at the point where 
the low temperature air impinges against the body. 

In other industrial applications a jet of cooled 
air may be directed into the sphere where the 
worker spends a large part of his time. Under 
such conditions it is apparently best to direct this 
stream of air so that the worker may either step 
into, out of, or only partially into it to meet his 
individual satisfaction. While it cannot by any 
means be safely stated that such practices are 
without harm, it is probable that the age-old 
fear of drafts is an unnecessary deterring factor 
in the use of this application. 

These unusual applications must be accepted as 
mere suggestions based on a very limited knowl- 
edge. However, it is hoped that the increased 
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Fig. 18. Change in leucocyte count of blood after 

three hours of work in atmospheric conditions of 60, 

75 and 90% relative humidities and the effective tem- 

peratures indicated. Curve shows changes for the 
three humidities. 
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Fig. 19. Relation between metabolic rate and degree 
of activity. 


interest of the industrial hygienist may result in 
more intensive as well as extensive investigations 
of its many phases. 

[ACKNOWLEDGMENT: This paper results largely 
from investigations carried on by the Research 
Laboratory of the American Society of Heating 
and Ventilating Engineers over a period of years. 
While some important phases of the subject as 
presented are the result of recent studies, many 
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Fig. 20. Relation between the effective temperature 
of the atmospheric condition and the metabolic rate 
for rise in temperature of %, 1, 1% and 2 deg., and 
for increase in pulse beat of 10, 20, 30, 40 and 50 
beats per minute. Solid line curves represent the 
average rise in body temperature and the average 
increase in pulse beats of the average subject. Broken 
line curves represent the maximum expected rise in 
body temperature and maximum expected increase in 
pulse beats for a person physically fit and acclimated 
for work in hot atmospheres. Maximum curves 
drawn through points indicating metabolic rates ob- 
tained from maximum at rest and light work data are 
drawn similarly to the curves for the average reaction. 
Points indicating the position of the curves for the 
several rises in body temperature in from \% to 4 
hours given for light work only. 
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other factors contained herein are gleaned from 
other publications resulting from these studies. 
For such data the authors are indebted to and 
give credit to the original publications as referred 
to in the bibliography, and republished with the 
permission of the Journal and the Society. ] 
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Lessons from the History of 
Lead Poisoning 


—A Review of International Experience— 


Lupwic TE.Lexy, M.D., 
Chicago 


UCH can be learned from a brief review 
M of the history of lead poisoning which 

may be of value in avoiding the continu- 
ation of misconception and bringing to light 
methods which have been successful in reducing 
the incidence of lead poisoning in many of the in- 
dustries presenting lead exposures. 

As much as 1500 years ago, lead poisoning had 
been mentioned. As a rule at that time it was 
caused by the ingestion of lead and its compounds 
with food and as medicine. Hippocrates described 
lead poisoning as an occupational disease only in 
the smelting of metals. Why not in other occupa- 
tions? I think this is because the worker did not 
continue uninterruptedly at one operation over 
any length of time, except the slaves in the mines 
and in smelting operations. 

It was just 100 years ago that a real standard 
work on plumbism appeared. This book of two 
volumes totalling 1100 pages was prepared by L. 
Tanquerel des Planches under the title “Traite des 
maladies de plomb ou saturnisme” in Paris in 1839. 
This book which included a discussion of 1213 cases 
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of colic, 752 of arthalgia, 146 paralyses, 72 en- 
cephalopathies, and other types continues to be 
the best and most detailed clinical picture of lead 
poisoning in existence. 

Among the patients suffering from colic, nearly 
one-third came from white lead manufacturing 
plants; another third were affected through use 
of white lead and other lead compounds; the re- 
mainder included 54 cases among potters, 52 type- 
founders and 12 among compositors and printers. 

In the following decades, lead poisoning was the 
typical industrial poisoning and the most widely 
spread occupational disease. The table shows the 
decrease of lead poisoning with the increase of 
other occupational diseases over the years—so far 
as they were reported or compensated: 





OcCUPATIONAL DISEASE TRENDS 





No. of Cases Reported or Compensated 








Other 
Country Year Lead Poisoning Occupational Diseases 
England 1896 1030 reported 20 ( 3 diseases) 


1908 42lcompensated 113 (10 diseases) 
1937 14lcompensated 488 (12 diseases)! 
Germany 1926 3129 reported 209 ( 7 diseases) 
1935 1295 reported 5494 (19 diseases)? 
1935 94 compensated? 1161 (19 diseases) 





1. Not including silicosis and miners’ diseases. 

2. Including silicosis. 

3. These compensation cases included only those with 
more than 13 weeks’ disability. 





This increase of the other occupational diseases 
is to be accounted for on the one hand by the in- 
crease of chemical industry with its numerous new 
compounds and their increasing use in other in- 
dustries also; and on the other hand, we have 
learned to pay attention to occupational disease 
from other causes and to diagnose these properly, 
as for instance, silicosis. But how can the decrease 
of lead poisoning be accounted for and how can we 
utilize the preventive measures which have been 
proved to be successful in order to obtain a still 
further diminution in the development of lead 
poisoning among workers? 

Every lead process has its own history and like 
other industrial exposures is intimately connected 
with the technology and economy of the several 
professions. For example, I have seen small pot- 
teries where ground lead ore (galena), which is 
practically insoluble in the body fluids, has been 
used for glazing and consequently there was no 
poisoning. The use of red lead was introduced as 
technical processes became more highly developed. 
Red lead is very poisonous but in small plants, the 
same man turns the pots for some weeks and later 
conducts glazing and burning operation for a few 
days. The danger is thus reduced by this alterna- 
tion. But if the workshop develops into a factory 
and one group of workers is continually occupied 
in glazing operations, then the exposure to the 
lead hazard is continuous and the danger is very 
great—hence protective measures become essen- 
tial. Protective measures, such as better ventila- 
tion and cleanliness, were not sufficient in many 
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instances, and therefore factory inspectors and the 
pressure of public opinion brought about the use 
of more efficacious methods. These were possible 
with the development of modern furnaces with 
their higher temperatures. In this way the de- 
velopment of the pottery industry passed through 
a period of great hazard to one which is nearly 
satisfactory in many of these plants. It is prob- 
able that at the beginning of our observations in 
England (1900) the danger in pottery was at its 
maximum, 210 cases being reported in England in 
1900. In 1937, only 15 cases were reported. 

A similar diminution in the number of lead 
poisoning cases has occurred in other occupations. 
In the painting trade in some countries, legal pro- 
hibition of the use of lead paints in the interior of 
buildings has diminished the danger—for instance, 
in Germany, France and other countries according 
to a Geneva convention. In others (England) 
stringent regulations for the use of lead paints in- 
duced the employer to use other paints. The num- 
ber of cases dropped in England from 682 in 1914 to 
30 in 1937. Lead poisoning in file cutting was the 
effect of the use of a lead bed in cutting. Now the 
hand work is replaced by machine work. Forty- 
six cases had been reported in England in 1901, the 
three last cases were reported in 1920. Since then 
the lead poisoning of filecutters has disappeared 
and also a characteristic form of lead paralysis, 
due to overstraining of the small hand muscles. 

There is one trade which has had its own re- 
markable history: the printing trade. Typefound- 
ing (but not machine composition) was and is cer- 
tainly always a dangerous process and formerly 
was more dangerous because the founded letters 
were so imperfect that rubling and undercutting 
were necessary, producing fine dust. But if you 
consult a textbook, especially an older one, you 
find among the most dangerous trades not only the 
typefounders but the whole printing trade, es- 
pecially the compositors and printers. If you look 
up the statistics of some printer sick-fund you are 
led to believe that it is a very dangerous work as 
you see the terrifying number of cases of lead poi- 
soning listed. I myself was the specialist for occu- 
pational diseases at the sick-funds for the print- 
ing trade in Vienna 30 years ago. But I very rarely 
saw compositors and printers who had developed 
lead poisoning. I saw only a large crowd of them 
sent by physicians with the diagnosis “lead poison- 
ing” but suffering from all other diseases (ap- 
pendicitis, diabetes, and others). In Germany, 
the practitioners and the.printers and compositors 
over-estimated the danger at this time. In Eng- 
land, this superstition did not exist. It is of inter- 
est that the greatest number of lead poisoning 
cases in the printing industry in England was 30 in 
1908, with only three reported in 1937. 

You see, lead poisoning in every single profes- 
sion has its own history which is determined on 
the one hand by the technical and economical de- 
velopment of the industry; on the other hand by 
the laws, rules and regulations of the State and 
their enforcement under the influence of factory 
inspection, especially of the medical inspectors 
who may be well pleased by the work done. 
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F THUS the history of the danger of lead poison- 
ing and of its control in the several trades in- 
cludes much of interest, of which I have only men- 
tioned the high points, the clinical picture of lead 
poisoning also has its history. 

In my activity as specialist for occupational dis- 
eases of the Viennese sick-funds, I published in 
1908 a paper concerning 45 cases of lead paresis 
seen in three years. In a greater sphere of ac- 
tivity after the war I have in 10 years seen only 
a fraction of this number. Legge reports that in 
the years 1900 to 1904, 577 men showed paretic 
symptoms, 18.8% of all cases; in 1920 through 1924 
there were only 99 such cases, or 7.1% of the total. 

During the first years of this century there were 
medical inspectors, working in practical industrial 
hygiene, only in England. In other countries, in- 
dustrial hygiene was in the hands of engineers en- 
tirely. These said to some hygienic theorist: Give 
us one certain infallible sign of lead poisoning. 
And some hygienist (without clinical experience) 
thought that the stippled cells would be this sign. 
German experts especially laid great stress on the 
stippled cells, while the English (Legge, Goadby, 
and Oliver) did not give them similar importance. 

That stippled cells are to be found in small num- 
bers also in normal blood was soon known and the 
borderline established. It was overlooked in the 
beginning that various coloring substances render 
a different number of stippled cells visible (stain- 
ing by May Grunwald rendered visible only 41% 
of those found by staining with Loeffler’s methy- 
lene blue) and also that the degree of hardening of 
the blood smears has an influence on the appear- 
ance of the punctation. 

Furthermore account was not taken of the fact 
that the irritability of various organs (including 
the blood-forming organs) is different in various 
individuals, and that there is ordinarily no one 
“pathognomic” sign for any sickness that is to be 
found in all cases of that illness and only in one 
illness. In every disease there is a multiplicity of 
symptoms, “the clinical picture” that is character- 
istic and renders diagnosis possible. This truth was 
forgotten by some on the continent, and I think in 
America—stippled cells, and more recently, reti- 
culocytes are estimated by some people in the same 
way. We know today that stippled cells (not 
reticulocytes) are a very considerable aid in the 
diagnosis of lead poisoning, but that there are fresh 
cases of lead poiscning without stippled cells— 
even though these are very rare, and that there are 
many very chronic cases without stippled cells. 
These cells are signs of fresh lead absorption, dis- 
appearing as a rule after absorption ceases and in 
a shorter time than other serious symptoms dis- 
appear, particularly those of the nervous and cir- 
culatory systems. These serious symptoms can 
develop slowly and even without the presence of 
these cells. Now it is generally recognized among 
experienced men that the whole clinical picture is 
essential to the diagnosis of lead poisoning. 

Stockvis has detected more than 40 years ago 
that in lead poisoning the excretion of porphyrine 
in the urine is augmented. Many authors showed 
the importance of this symptom, and it would be 
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useful to study it further and its precise value. 

Once more there arose the danger of over em- 
phasizing laboratory findings in the diagnosis of 
lead poisoning, as the progress of chemistry ren- 
dered possible the detection of minute amounts of 
lead in blood, urine and feces. It is to the merit of 
P. Schmidt, Weyrauch and their collaborators and 
of Fairhall, and of Kehoe, Thamann and their col- 
laborators to have made the first profound re- 
searches of the quantities of lead in the blood and 
excreta in normal men and in healthy and sick 
lead workers. Their work gave information on the 
“normal” lead content and on the pathological 
content. It was not their fault if some practitioners 
thought that every increase of a lead content of 
the urine would be a sign of lead poisoning. It is 
also natural that a lead worker would have more 
lead in his urine than one not exposed. In his last 
publication, Fairhail has warned against the over 
emphasis of the lead content of the urine as a diag- 
nostic sign, and has stressed the necessity of esti- 
mating the whole clinical picture. 

As for the clinical symptoms, it must be said 
that the gravest forms, especially of encephalop- 
athy, cannot be well studied with modern methods 
since they have become so much rarer. Certain 
pareses of muscles of the eyes and of the larynx 
observed prior to the time the Wassermann 
test was available can perhaps never be cleared 
up as to the true cause, but it is sure that 
lead poisoning produces in addition to the acute 
encephalopathy also a form which is more chronic 
and somewhat similar to paralysis progressiva. 

In older literature we find “lead gout” mention- 
ed. Tanquerel de Planches described the “ar- 
thralgia saturnina” and said that these pains 
mostly accompanying the lead colic disappear 
quickly as a rule, that they never make deformities 
as does chronic rheumatism. But textbooks made 
of “arthralgia saturnina” an “arthritis saturnina” 
or “gout saturnina” which does not exist. 


Vs requirements cause us to differen- 
tiate between three stages which theoretically 
cannot be sharply separated from each other but 
which are of great value. We speak of lead absorp- 
tion in every lead worker who has no signs of lead 
poisoning at all, or only the lead line in the gingi- 
val margins; we speak of lead influences if signs of 
lead poisoning are to be found (lead line, extensor 
weakness, punctate erythrocytes, either one of 
these alone or all together — but the single symp- 
tom or all of them together appear to such a slight 
degree that good health and efficiency are not dim- 
inished and are not threatened) ; by lead poisoning 
we refer to the phenomena resulting from lead 
which causes disturbances of the functions of the 
body or one of its organs, or produces a condition 
that continuing at lead work such a disturance is to 
be feared in a short time. 

This distinction is needed for the supervision of 
lead workers through periodic physical examina- 
tions. Lead absorption is of very little importance. 
Lead influence calls for the attention of a physi- 
cian and intensified examination. The last men- 
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tioned stage must cause temporary exclusion from 
lead exposure and treatment. 

Another distinction which we have learned dur- 
ing the last decade is that between the symptoms 
of a more acute and of a more chronic poisoning. 

Two complexes of symptoms appear as a rule as 
the consequences of absorption of lead in larger 
amounts and often through a shorter time—these 
being colic and encephalopathy. Paralysis is as a 
rule — though there are exceptions — the conse- 
quence of a longer absorption of lead after one or 
more attacks of colic, and also as the first illness 
after long absorption of very small amounts of lead. 
The most chronic manifestations are the changes 
of the vessels and of the kidneys which appear 
after lead absorption through decades without or 
with other preceding symptoms. However, fur- 
ther investigations are needed especially in regard 
to these changes. 

Not only has our knowledge of the clinical pic- 
ture of lead poisoning undergone some changes 
during the last decade, but also our conception of 
the whole nature of lead poisoning has undergone 
some revision as well. Many years ago the idea 
of lead poisoning was that lead is accumulated in 
the body and after this accumulation has reached 
a certain degree the illness begins. The picture is 
that of a filled vessel which another drop will over- 
flow. Straub insisted in 1910 that it was not the 
lead stored in the body which rendered the indi- 
vidual ill, but the lead stream which is passing 
through the body and which on flowing through 
the organs produced the changes in them. These 
changes start the illness. The density and dura- 
tion of the stream are important. A dense lead 
stream will rapidly produce colic, whereas paresis 
appears after prolonged flow of a diluted stream. 

The best explanation of the further fate and ef- 
fect of the lead in, the body was given by Aub, 
Fairhall, Minot and Reznikoff who have shown 
that a large part of lead is excreted by the gastro- 
intestinal tract and the kidneys, that the other 
part is stored first in the liver, and finally in the 
bones (which Heubel had already demonstrated 
in 1871). Stored in the skeleton the lead is harm- 

less—the symptoms of plumbism being noted only 
when lead is generally distributed throughout the 
organism, as a result either of recent absorption 
from an external source, or of mobilization of the 
skeletal store. Aub and his collaborators have 
shown that a positive calcium balance favors the 
storage of lead whereas a negative balance tends 
to increase the rate of excretion. They, therefore, 
provided for us the means to a sound therapy, 
whereas all former therapy was only symptomatic. 

As to prevention, our opinions have also changed. 
L. Tanquerel des Planches (1839) , Thakhrah (1832) 
and Hirt (1825) stressed the importance of the 
inhaled lead but this was forgotten in the years of 
decline of industrial hygiene and pathology in 
1880-1910, as medicine was dominated by bacteri- 
ology and especially so on the continent—physi- 
cians were excluded from factory inspection. Then 
the unique source of lead poisoning was believed 
to be entrance through the stomach and the lead 
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came into the stomach from the soiled hands by 
eating, smoking, chewing, and such practices. The 
fight against lead poisoning became very simple— 
cleanliness of the worker; if he fell ill, it was his 
own fault. The employer had only to provide 
washing facilities and proper eating rooms. It is 
to the merit of Thomas Legge on the basis of his 
large experience and of his collaborator Goadby 
through animal experimentation, to have proved 
recently the prevalent importance of lead dust in 
the air and its inhalation. On this knowledge the 
modern struggle against plumbism and its great 
success is based; we have thus seen a decreasing 
number of cases of poisoning as mentioned in the 
beginning of this article. 





American Industrial Hygiene 


Association 


N THIS the first issue of special interest to the 
I American Industrial Hygiene Association, we 
present to the members the interim constitu- 
tion which was unanimously adopted at the pre- 
liminary organization meeting held in Cleveland 
June 3-7, 1939 in conjunction with the Annual 
Meeting of the American Association of Industrial 
Physicians and Surgeons. 

Before considering the Constitution in detail, it 
may be well to consider briefly the recent events 
leading to its adoption. Discussions have been 
held for several years, debating the possibility of 
such an organization as is now in existence. These 
discussions reached a point in 1936-7 where defi- 
nite action was contemplated. One result was the 
first Midwest Conference on Occupational Diseases 
held in 1937, in Detroit, in conjunction with the 
Annual Meeting of the American Association of 
Industrial Physicians and Surgeons. The second 
Midwest Conference was held in Chicago in 1938, 
and in 1939 a preliminary organization meeting 
was held during the sessions of the American In- 
dustrial Hygiene Conference in Cleveland. Much 
credit is to be given to Dr. Carey P. McCorp and 
Dr. CLARENCE D, SELBy, and to the American As- 
sociation of Industrial Physicians and Surgeons, 
who were responsible for inaugurating the Mid- 
west Conference and actively aiding in numerous 
ways the promotion of industrial hygiene organi- 
zation efforts. 

The two-day program of the 1939 Conference 
was arranged by WILLIAM P. YANT, WARREN A. 
Cook and Gorpon C. Harro.b, acting as a commit- 
tee for the American Association of Industrial 
Physicians and Surgeons. At the conclusion of 
this program, a meeting was held to consider the 
advisability of organizing an Industrial Hygiene 
Association. At that meeting a form of interim 
Constitution was presented; also, Officers and a 
Board of Directors, as provided for in the Consti- 
tution, were elected. 

The Officers are: 

_ * ee President 

Warren A. COOK................ President-Elect 

Gorpon C. HARROLD.......... Secretary-Treasurer 
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The Directors are: 


J. J. BLOOMFIELD F. R. Houpev 
D. E. CumMMINGS F. A. Patry 
Puitie DRINKER C. L. Poot 
Wo. G. FREDRICK H. H. ScHrRENK 
S. W. GuRNEY 


MEETING of the Board of Directors of the 

American Industrial Hygiene Association was 
held at the Pittsburgh Athletic Club 10 a.m., Octo- 
ber 18, 1939. Nine of the officers and directors were 
present. These being a quorum, the meeting was 
officially called into session by the President. 

It was unanimously agreed that 50 cents of the 
$3.00 annual dues be rebated to the local section at 
the option of such local group. This rebate was 
tentatively set up for the year 1940-41 as an aid in 
carrying on the activities of local groups in re- 
gard to sending out letters, calling local section 
meetings, and other incidental matters. 

It was voted that acknowledgment of all ma- 
terial given at local or national meetings of the 
American Industrial Hygiene Association should 
appear as a footnote upon publication. 

It was unanimously agreed that the dues should 
be $3.00 for the current year January 1, 1940 to 
January 1, 1941, for all members. 

The Secretary-Treasurer was authorized to 
write to the Michigan Society of Industrial Hy- 
gienists to the effect that the Board of Directors 
have recommended to the Association the affilia- 
tion of established local industrial hygiene groups. 
Final action will be taken at the annual meeting. 

The Board of Directors voted to meet in New 
York June 4-5, 1940, with the American Associa- 
tion of Industrial Physicians and Surgeons. 

Without becoming the subject of a vote, an in- 
vitation was received from Proressor PHILIP 
DRINKER to hold a future annual meeting at Har- 
vard University, Boston. 

A list of committees which would be useful in 
the conduct of the work of the Association was ap- 
proved by the Board of Directors and will be 
incorporated in this report after the appointment 
of the committees by the President. 

Some changes were made in the Constitution 
under Enabling Act, Article VII. 

—Gorpon C. Harrop, Secretary-Treasurer. 





Local Sections 


COMMITTEE has been appointed under 
A Chairmanship of Gorpon G. Harrotp for 
the formulation and development of local 
sections in various industrial centers of the coun- 
try. Anyone interested in joining one of the local 
sections should contact the Committee Member in 
charge of that area, or Gorpon C. Harroxp, Chair- 
man. The above-named Committee is at the pres- 
ent time in process of being expanded. 
Illinois: 


Warren A. Cook, Zurich General Accident and Liability 
Insurance Company, Ltd., ‘Chicago. 
Maryland: 

D. E. Merzcer, Director of Safety and Hygiene, Western 
Electric Company, Baltimore. 








40 


he 
yas 
to- 
pre 
vas 


the 
_at 
vas 
| in 
re- 
ion 


na- 
the 
uld 


uld 
) to 


to 
Hy- 
ors 
lia- 
ips. 
ing. 
lew 
cia- 


in- 
ILIP 
lar- 


1 in 
ap- 
be 
1ent 


tion 


rer. 


ider 

for 
ocal 
oun- 
ocal 
r in 
1air- 
yres- 


bility 


stern 








VoL, 9, No, 1 


Michigan: 

W. Braptey, Detroit Department of Health, Bureau of 
Occupational Diseases, and 

A. C. Funxe, Michigan Mutual Liability Company, De- 
troit. 


New England: 

C. R. Wiiirams, Liberty Mutual Insurance Company. 
Boston, Mass., and 

C. L. Poot, Bureau of Occupational Diseas-s, State De- 
partment of Health, Providence, R. I. 


New York: 
F. A. Parry, Fidelity and Casualty Insurance Company, 
J. Wo. FEHNEL, Metropolitan Life Insurance Company, 
New York City. 


Ohio (Southern Portion): 
R. A. Kenoe, and W. Macute, Kettering Laboratories 
University of Cincinnati, Cincinnati, Ohio. 


Pennsylvania (Eastern Section): 

Louis B. Raycrort, Electric Storage Battery Company, 
Philadelphia. 
Pennsylvania (Western Section): 

F. R. Houpen, Pittsburgh Plate Glass Company, Pitts- 
burgh. 

H. H. Scurenck, Pittsburgh Experimental Station, U. S. 
Bureau of Mines, Pittsburgh. 

E. C. Barnes, Westinghouse Electric & Manufacturing 
Company, Pittsburgh. 


West: 

DonaLp E. Cummiuncs, Director, Division of Industrial 
Hygiene, Colorado University School of Medicine, Denver, 
Colo. 


Local Section News 


Spirent LocaL Section: The following 
officers have been elected: 

Chairman—H. H. Scurenx, Pu.D., U. S. Bureau 
of Mines. 

Secretary—E. C. Barnes, Westinghouse Electric 
& Manufacturing Company. 

Executive Committee—E. W. GILLILaAND, Mine 
Safety Appliances Company, H. F. Smytu, Jr 
Pu.D., Carbon & Carbide Chemicals Corporation, 
and T. Lyte Haziett, M.D., Westinghouse Electric 
& Manufacturing Company. 

A meeting was conducted for the Western Penn- 
sylvania Branch of the American Society of Safe- 
ty Engineers on December 13 on the subject 
“Respirators.” The program consisted of “The 
Application of Respirators in Industry,” by E. C. 
BarNEs; “The Approval of Respirators by the Bu- 
reau of Mines,” by H. H. ScHRENnkK, including a 
movie film; and “The Maintenance of Respirators,” 
by E. W. GILLILAND, which also included a moving 
picture presentation. 


hx next meeting of the Michigan Group will 
be held the middle of January, as will be that 
of the Western Pennsylvania Group. 

The New York Group will hold their next meet- 
ing at 6:00 p.m. January 12, which will include a 
trip through the ventilating and carbon monoxide 
systems of the Holland Tunnel. 


A’ AN organization meeting of the Chicago Sec- 
tion, the following officers were elected: 

Chairman—W. E. JEWELL, Supt. Sanitation and 
Industrial Hygiene, Inland Steel Company, In- 
diana Harbor, Indiana. 

Vice-Chairman—C.ark D. Brinces, Safety Di- 
rector, Casualty Mutual Insurance Company. 
Secretary-Treasurer —HarotpD R. OHLHEISER, 
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Division of Industrial Hygiene, Fidelity and Cas- 
ualty Insurance Company. 

Members of the Executive Committee—Jas. R. 
ALLAN, International Harvester Corporation; PAUL 
Brann, Director of Safety and Compensation, Pull- 
man-Standard Car Mfg. Company; A. J. R. Curtis, 
Portland Cement Association; Lestre M. Rice, 
Liberty Mutual Insurance Company; Les.ie C. 
Stokes, Engineer, State Dept. of Labor. 





Constitution and By-Laws 


—of the American Industrial Hygiene 
Association— 


T SHOULD be understood that this is an interim work- 

ing constitution presented to characterize the nature of 
the organization and to crystallize the often expressed 
but never executed desires of industrial hygienists for an 
organization of their own. It should be noted that this 
constitution is to be voted on according to its provisions 
and the desires of the members at the annual meeting in 
June, 1940. The officers and members of the Board of 
Directors will be pleased to receive comments and con- 
structive criticism from the membership concerning their 
desires in ccnnection with this interim constitution which 
is now presented for consideration. 

—Gorpon C. Harrop, Secretary-Treasurer. 


Article I— Name 


The name and title of this organization shall be the 
AMERICAN INDUSTRIAL HYGIENE ASSOCIATION. 


Article II — Object 


This Association shall have as its object the advance- 
ment and application of industrial hygiene and sanitation 
through interchange and dissemination of technical 
knowledge on these subjects; the furthering of study and 
control of industrial health hazards through determina- 
tion and elimination of excessive exposures; and the cor- 
relation of such activities as conducted by divers indi- 
viduals and agencies throughout industry, educational 
and governmental groups; and the uniting of persons 
with these interests. 


Article ITI — Membership 


Section 1—Members shall be persons who have an 
active interest in industrial hygiene. 

Section 2.—A two-thirds vote of the Board of Directors 
shall be required to elect to membership. 


Article IV — Officers and Directors 


Section 1.—The officers of this Association shall be a 
President, a President-Elect and a Secretary-Treasurer. 
They shall be elected by the Association and shall serve 
until the close of the next Annual Meeting or until their 
successors are elected and installed. The President- 
Elect shall automatically become President without elec- 
tion on election of his successor. Presidents who have 
completed their term of office shall continue as members 
of the Board of Directors for two years following their 
term of office as President. 

Section 2.—An Executive Secretary may be appointed 
by the Board of Directors. He need not be a member 
of the Association and shall hold his office at the pleasure 
of the Board of Directors. 

Section 3.—The affairs of the Association shall be ad- 
ministered by a Board of Directors, consisting of the 
officers and nine directors and the two past presidents, 
next preceding the president in office. Three directors 
shall be elected each year and shall serve for a term of 
three years. ) 

Section 4.—The planning of the work of the Association, 
arrangements for meetings and program and for other 
matters pertaining to the administration of its affairs, 
shall be vested in the Board of Directors, except as other- 
wise herein expressly provided. The Board shall have 
power to make rules governing procedure not provided for 
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by the Constitution and By-Laws. The President of the 
Association shall serve as Chairman of the Board. The 
Board shall make its own rules, and it and the President 
shall appoint such committees for carrying out the work 
as they shall deem necessary and desirable. 

Section 5.—Executive Committee: The three officers of 
the Association and the two past presidents shall consti- 
tute the Executive Committee. 

Article V — Local Groups and Affiliations 


Section 1—The Board of Directors shall have the power 
to take the necessary steps for fostering the formation 
of local groups and for admitting the members thereof 
to the Association. 

Section 2.—Reciprocal affiliational relations as may 
be determined by the Board of Directors may be made 
with any local or national organization whose work and 
activities are closely allied to Industrial Hygiene. A 
group of this nature may become an affiliated society 
and its members admitted to Associated Membership in 
this Association, under conditions set up by the Board of 
Directors. 

Article VI — Amendments 

Amendments to this constitution may be proposed at 
any Annual Meeting by a three-fourths vote of the mem- 
bers present and voting. Proposed amendments must be 
circulated to the voting membership with a letter ballot. 
A three-fourths vote of all ballots returned shall be re- 
quired for adoption. 

Article VII — Enabling Act 

During the preliminary organizational year, the Board 
of Directors shall have power to revise the constitution 
to provide an instrument which appears to satisfy the 
best interests of Industrial Hygiene and of the members 
of the American Industrial Hygiene Association. This 
article will become void automatically after the prelim- 
inary organizational year, not later than July 1, 1940. 


BY-LAWS 
Article I — Meetings 


Section 1—Ten per cent of the members eligible to vote 
shall constitute a quorum. The Annual Meetings of the 
Association shall be held at the time and place selected 
by the Board of Directors. In making arrangements for 
meetings, the Board of Directors shall, insofar as is feasi- 
ble, join or affiliate with existing organizations that have 
a common interest. 

Section 2.—Special meetings may be called by the 
President with the approval of five members of the Board 
of Directors. 

Section 3.—Notice of all general meetings of the Asso- 
ciation shall be sent to the members by the Secretary- 
Treasurer at least thirty days in advance of the date set 
for them. 

Section 4——Each member of the Board of Directors 
shall be notified in writing by the Secretary-Treasurer 
at least two weeks in advance as to the time, place and 
purpose of a meeting of the Board of Directors. A ma- 
jority of the Board of Directors shall constitute a quorum. 


Article II — Dues 


Section 1.—The annual dues of members shall be $3.00 
per year. Dues of members of component and affiliated 
societies shall be determined by the Board of Directors. 
Dues shall be payable in advance on the first day of 
January of each year. Dues shall not be required of 
Honorary Members. 

Section 2—Any member whose dues are unpaid is not 
in good standing, and he shall have no vote until his in- 
debtedness is discharged. When the dues of any member 
shall not be paid during the fiscal year, his membership 
shall automatically terminate, except that in individual in- 
stances the action required by this Section of the By- 
Laws may be modified by two-thirds vote of the Board 
of Directors. 

Section 3—Any member dropped for non-payment of 
dues may be reinstated at any time previous to the con- 
vening of the Annual Meeting of the year following his 
delinquency by payment of dues in arrears and also the 
dues for the current year. 
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Article II — Election of Officers and Directors 


Section 1.—Nominations for officers and directors shall 
be made by a nominating committee of three members 
to be appointed by the President at the first executive 
session of any Annual Meeting. Provided, this article 
shall not be construed so as to deprive any member of 
his right to make nominations from the floor. In mak- 
ing nominations for directors, the nominating commit- 
tee shall give consideration to maintaining on the Board 
of Directors a balance of representation from agencies 
such as industry, governmental, educational and insur- 
ance, professional interests, and geographical areas. 

Section 2.—Election of officers and directors shall take 
place at the last executive session of the Annual Meeting. 

Section 3—At each Annual Meeting there shall be 
elected to the Board of Directors three members to serve 
for a term of three years. Upon expiration of the term 
of office of the President, he shall become automatically 
e memher of the Board of Directors to serve for two years. 

Section 4—In the event of there being competitive 
nominations for any office, election shall be by ballot, 
and a majority of all votes cast shall be required to elect. 
If after two ballots there shall be no election, all but the 
two candidates receiving the highest number of votes 
shall be dropped from the ballot and the voting confined 
to the two so designated. 

Section 5.—The Board of Directors shall have power 
to fill vacancies among the officers and directors to serve 
until the next Annual Meeting of the Association or un- 
til their successors are elected and installed. 


Article IV — Duties of Officers 


Section 1.—The President shall preside at all meetings 
of the Association and of the Board of Directors and shall 
perform such other duties as may be directed by the 
Board of Directors. He shall also be an ex-officio mem- 
ber of all committees. In the absence of the President, 
the President-Elect shall act in his place. 

Section 2.—The Secretary-Treasurer shall be the cus- 
todian of all money of the Association and shall pay all 
just bills against the Association subject to the approval 
of the Board of Directors; he shall submit his accounts for 
audit at the Annual Meeting of the Board of Directors 
and shall transmit to his successor in office all funds and 
property of the Association remaining in his possession. 
He shall submit an annual report to the Association in 
such form as may be determined by the Board of Direc- 
tors. He shall be bonded in such an amount as shall be 
determined by the Board of Directors from year to year 
and in a company approved by the Board of Directors. 
Expense of bond shall be borne by the Association. 

Section 3—The Secretary-Treasurer shall keep an ac- 
curate record of all the transactions of all meetings of the 
Association and of the Board of Directors; shall carry on 
the correspondence of the Association; shall keep an ac- 
curate list of the members and their status; shall receive 
all money belonging to the Association, giving receipt 
therefor. 

Section 4——The Executive Committee shall transact 
the duties of the Board of Directors in emergencies or in 
any special assignment from the Board of Directors. It 
shall pass upon the application of local groups and af- 
filiates and complete arrangements for their admission 
into the Association or for reciprocal relations. Its actions 
shall be subject to the approval of the Board of Directors. 

Section 5.—The Board of Directors shall hold regular 
meetings at least once a year, at which time they shall 
consider applicants for membership. 

Article V — Committees 


Section 1.—The President shall appoint a program com- 
mittee, consisting of two Members, the President-Elect 
and the Secretary-Treasurer. The duty of the Program 
Committee shall be to provide the program for each meet- 
ing of the Association. 

Section 2.—The President shall appoint other commit- 
tees as the Association or Board of Directors may recom- 
mend or at his own discretion for any special purpose 
pertaining to the Association or its activities. 

Section 3.—The President shall appoint a membership 
committee of three Members, whose duty it shall be to 
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investigate and pass upon all appli- 
cants for membership before they are 
referred to the Board of Directors for 
their consideration. 

Article VI 

Section 1.—All resolutions shall be 
referred to appropriate committees 
for recommendation before submit- 
ting them to the Association. 

Section 2.—Membership of any 
member may be terminated for such 
cause as the Board of D’rectors may 
deem sufficient; provided that a copy 
of the charge made against him shall 
be furnished to him in writing at 
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least thirty days before the meetinz 
at which such action is taken. A 
three-fourths vote of all members of 
the Board of Directors shall be re- 
quired to terminate membership. 
Article VII — Amendments 
Section 1—Amendments to By- 
Laws may be proposed at any Annual 
Meeting by a majority vote of the 
members present and voting. Pro- 
posed amendments shall be circulated 
to the voting membership with a let- 
ter ballot. A majority of letter ballots 
returned shall be required for adop- 
tion. 
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— List of Members — 
(December, 1939) 


ALLAN, JAS. R., 

International Harvester Co., 

180 N. Michigan Ave., 

Chicago. 

ARNOLD, LLOYD, M.D., 

Prof. of Bacteriology & Public Health, 
Univ. of Ill. College of Medicine, 
1853 W. Polk Street, Chicago, IIl. 
BERNZ, NILS R.., 

80 Maiden Lane, 

New York, N Y 

BLOCKER, LOUIS de M., M.D., 
369 Howell Avenue, 

Clifton, Cincinnati, Ohio. 
BLOOMFIELD, J. J., San. Engr., 
National Insttiute of Health, 

U. S. Public Health Service, 
Bethesda, Md. 


BONSIB, ROY S., = Safety Inspector, 


seentere Oil Co., of N. 
Rockefeller Sass 

New York, N.Y. 
BOWDITCH, MANFRED, 
Director, Division of Ind. Hygiene, 
Mass. Dept. of Labor & Industries, 
23 Joy Street, Boston, Mass. 
BRADLEY, WM. R., 
Bureau of Industrial Hygiene, 
Detroit Department of Health, 
1151 Taylor Avenue, Detroit, Mich. 
BRANDT, ALLEN D., Sc.D., 
Willson Products, Inc., 
Reading, Pa. 
BRAUN, DANIEL C., 
728 Roselawn Avenue, 
Mt. Lebanon, Pittsburgh, Pa. 
BRAUN, F. W., Vice-Pres. & Chief Engr., 
Employers Mutual Liab. Ins. Co. 
Wausau, Wis. 
BROOKS, GILBERT, 
Engineering Depariment, 
Colorado Fuel & Iron Corporaticn, 
Pueblo, Colorado. 
BROWN, CARLTON hn Chemist, 
U. S. Bureau of Min 
4800 Forbes Street, Pittsburgh, Pa. 
BUCHANAN, ARCHIE, 
8902 Appoline Avenue, 
Detroit, Mich. 
BULMER, F. M. R., M.D., 
Division of Industrial Hygiene, 
Ontario Dept. of Health 
100 Eastbourne Avenue, "Toronto, Canada. 
BURKE, WM. J., 
68-12 Ingram Street, 
Forest Hills, N.Y. 
CAMPBELL, W. E.., oo 
Zurich General Accident & Liability 

Insurance Co., Ltd. 
1000 Buhl Building, Detroit, Michigan. 
CASE, L. B., 
Research Laboratories Division, 
General Motors Co ration, 
General Motors Building, 
Detroit, Mich. 
CLARE, H. C., Ind. Hyg. 
Division of Pub. Healthy stake "of Idaho, 
Boise, Idaho. 
COLLINS, GERALD R.., 
3527 Wakefield Road, 
Berkley, Mich. 
COOK, WARREN A., 
Div. of Ind. Hyg. & ‘Eng. Research, 
Zurich Gen. Acc. & Liab. Ins. Co., Ltd., 
135 So. La Salle Street, Chicago, I1l., 
COSTA, JOS. L., Sc.D., 
Woonsocket Rayon Co., 
Woonsocket, R.I. 


CUMMINGS, DONALD E., PROF, 
Director, Div. of Industrial Hygiene, 
University of Colorado, 

School of Medicine and Hospitals, 
Denver, Colo. 

CURTIS, A. J. R., 

Portland Cement Association, 

33 W. Grand St., Chicago, Il. 
DAVIES, J. B., Mgr. Industrial Dept., 
Mine Safety Appliances Co., 
Braddock Avenue & Thomas Blvd. 
Pittsburgh, Pa. 

DAVIS, WM. A., Chemist, 

Liberty Mutual Insurance Co.., 

175 Berkeley Street, Boston, =a 
DEICHMANN, WILHELM, Ph 
Kettering Laboratory, Medicale Col lege, 
Eden Avenue, Cincinnat., Ohi_. 
DINLEY, F., 

Vice-Pres., in che. Chem. Research, 
Detroit Rex Products Ce... 

13005 Hillview Avenue, Detroit, Mich. 


DORSETT, J. DEWEY, 

Manager, Casualty Department, 

Association of Casualty & Surety 
Executives, 

60 John Street, New Yok, N. Y 


DRINKER, PHILIP, PROF., 
Division of Industrial Hygiene, 
Harvard School of Public Health, 
55 Shattuck Street, Boston, Mass. 
DUNN, KARL L., Industrial Hygienist, 
Corning Glass Works, 

Corning, N.Y. 

ELKINS, HERVEY B., 

Division of Occupational Hygiene, 
Mass, Dept. of Labor & Industry, 
23 Joy Street, Boston, Mass. 


FEHNEL, J. WM., 

Industrial Hygiene Laboratory, 
Metropolitan Life Ins. Co. 

1 Madison Avenue, New "York, N.Y. 


FERGUSON, R. H., Mgr. of Safety, 
Republic Steel Corporation, 
1620 Republic Bldg., Cleveland, Ohio. 


FICKLEN, JOSEPH B., 
University Club, 

Hartford, Conn. 

FLEMING, R. B. L.., 
Industrial ‘Hygiene Chemist, 
Tennessee 4 Authority, 
Wilson Dam, Ala. 


FLINN, FREDERICK B., PROF., 
Columbia University, 
600 W. 168th Street, New York, N.Y. 
FREDRICK, WM. G., PH.D., 
15844 Dexter Blivd., 
Detroit, ~e 
GILLILAND, E. W., Chief Chemist, 
Mine Safet “Ap liances Co., 
201 North ock Avenue, 
Pittsburgh, Pa. 
GOLDSTINE, EDGAR N., 
232 Thirtieth Avenue, 
San Francisco, Calif. 
GORDON, LLOYD E., 
13157 Balfour Avenue, 
Huntington Woods, Mich.. 
(Mailin 
Royal Oak, Mich.) 
GOSS, ALEX. E, 
137 N. Craig Street, 
Pittsburgh, Pa. 
GOTAAS, HAROLD B., 
Asst. Prof. of San. Engineering, 
Division of Public Health, 
University of North Carolina, 
Chapel Hill, N.C. 
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GRANNISS, EDW. 

Director, Industrial , re Div., 
National Conservation Bureau, 
60 John Street, New York, N.Y. 
GRAVES, SAMUEL S&., M.D., 
4750 Sheridan Road, 

Chicago, Ill. 

GURNEY, S. W.., 

Liberty Mutual Insurance Co., 
175 Berkeley Street, 

Boston, Mass. 


HARROLD, GORDON C., Ph.D., 
Industrial Hygiene Laboratories. 
Chrysler Corporation, 

7900 Jos. Campau Avenue, 
Detroit, Mich. 

HART, WALTER P., 

Supt. Relief Dcpartment, 

Union Swiich & Signal Co., 
Swissvale, Pa. 


HAZARD, W. G., Personne! Division, 

Owens-Illinois Glass Co., 

Toledo, Ohio. 

HENSEL, H. G., Safety Director, 

Youngstown Sheet & Tube Co., 

111 W. Washington Street, 

Chicago, Tl. 

HOLDEN, FRANCIS R., Ph.D., 
gienist, 

Pittsburgh Plate Glass Co., 

Grant Bidg., Pittsburgh, Pa. 


HOLDEN, JAMES H., 
Pittsburgh Testing Laboratory, 
1330 Locust Street, 

Pittsburgh, Pa. 


HOUGHTON, JOS. A., Chemist, 
Liberty Mutual Insurance Co., 

175 Berkeley Street, 

Boston, Mass. 

HUNT, HARVEY L., V-Pres. & Treas., 
Norfolk Testing Laboratories, Inc. 
288 Bank Street, 

Norfolk, Va. 

JARZYNKA, FRANK, M.D. 

Bohn Aluminum & Bra:s Corporation, 
Detroit, M.ch. 

JEWELL, WM. E, 

Supt. Ind. Hyg. & Sanitation, 

Inland Steel Company, 

East Chicago, Ind. 


JOHNSON, lL., Superintendent, 
Rinshed Mason Co., 

5935 Milford Street, 

Detroit, Mich. 

JONES, C. L., Safety Engineer, 
Hercules Powder Co., 

809 Delaware Trust Bidg., 
Wilmington, Del. 


KAMMER, A. G., M.D., 
inland Steel Co., 
Indiana Harbor, Ind. 


KATZ, S. H., Ph.D., Principal Chemist, 
Edgewood Arsenal, 

Edgewood, Maryland. 

KEHOE, R. A., M.D., Director, 
Kettering Laby. of App plied Physiology, 
College of Medicine niv. of Cincinnati, 
Eden Avenue, 

Cincinnati, Ohio. 


KLEBBA, PAUL A., M.D., 
Wayne County Coroner's Office, 
Detroit, Mich. 


KLOPPEL, EDW. B., Safety Engr., 
gt A Casualty Co., 

701 . 40th Street, 

Baltimore, Maryland. 

KNOLL, GEO., 

Mine Safety Appliances Co., 

549 W. Randolph Street, 

Chicago, Ill. 

KONETZKO, WALTER H., 
Industrial Hygiene Engineer, 
Briggs Manufacturing Co., 

11631 Mack Avenue, 

Detroit, Mich. 

KREBS, WM. T., M.D., Medical Director, 
Hudson Motor Car Co., 

12601 East Jefferson Avenue, 
Detroit, Mich. 

KRONENBERG, MILTON H., M.D., 
Div. of Ind. Hygiene, 

Illinois State Dept. of Pub. Health, 
4800 Fillmore St., Chicago, Il. 
LANE, T. E., 

Lever B.others Company, 

Box 510, 

Hammond, Ind. 


LEWIS, HARRY F., 

Apt. 31, Oak Hall, 

Clarksburg, W.Va. 
LITTLEFIELD, JOHN B., 

223 North Homewood Avenue, 
Pittsburgh, Pa. 

LLOYD, JAMES H. JR.., 
Illinois Department cf Labcr, 
Division Factory Inspection, 
437 Columbia Place, 

East St. Louis, IIL. 
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and manufacturers’ associations. Un- 
til each group fully realizes the value 
of industrial health to itself and its 
future, the work will be incomplete. 


N. A. M.’s Health Program 


HE work of the Committee on 

Healthful Working Conditions is 
directed toward the manufacturer. 
Through this Committee, the National 
Association of Manufacturers’ 7500 
members are trying to assist the 
manufacturers of the country—espe- 
cially those in the small plants—to 
recognize the value of an employee 
health program and to put such a 
program to work in their plants. 

The Committee’s consensus is that 
the small plant, employing over 60% 
of the nation’s industrial workers, is 
the crux of the present factory health 
problem. This fact has been sup- 
ported by repeated analyses of the 
situation by the American College of 
Surgeons, state industrial hygiene de- 
partments, and others. 

For the past year, the Committee, 
assisted by its advisory committee of 
industrial physicians, has been com- 
piling all available information on 
the subject of small plants, and has 
endeavored to find just what the key 
log in the jam has been. After set- 
ting aside the hindrances that have 
been mentioned above, we have found 
two such key logs. The first has been 
obvious—cost. The second is not so 
readily defined. Primarily, it is the 
lack of education, but it is entangled 
in a feeling held by manufacturers, 
as laymen, that this is a doctor’s prob- 
lem and that they do not know any- 
thing about it. Furthermore, they 
are not sure that they, as individuals, 
should know anything about it. It is 
probably the converse of the feeling 
that because a man has a medical de- 
gree he cannot be a business man or 
anything but a doctor. The best an- 
swer to this seems to be a straight 
dollar-and-cents statement of factory 
health as a business proposition. This 
approach is, we believe, close to the 
manufacturer’s interest and experi- 
ence, and should receive more consid- 
eration from him. 

The Committee has also prepared 
pamphlets of instruction for the 
manufacturer, showing him exactly 
what he can do in his plant to set up 
a health program. A new pamphlet 
shows very briefly and to the point 
how a health program can bolster the 
safety work in the plant and how the 
company can be benefited in a prac- 
tical manner by such a health plan.* 

In addition to the production of 
such educational material, the Com- 
mittee is seeing active service as a 
source of information on_ specific 
health problems in industrial plants. 
One day’s mail contained an inquiry 
on how to prevent the so-called cya- 
nide rash from a mill in the southern 
State of Alabama, and another ques- 
tion on the identical problem among 





* This pamphlet will be available soon from 
the Committee on Healthful Working Condi- 
tions, National Association of Manufacturers, 14 
West 49 Street, New York, N. Y. 
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mine workers 150 miles north of the 
end of the railroad in Canada. 

The public has been interested in 
the activities of the Committee, and 
this has resulted in the publication 
of numerous articles in magazines 
and in the press. One feature article, 
containing the aims and work of the 
Committee, was syndicated and went 
to a guaranteed circulation of six mil- 
lion readers. We believe that the 
maintenance of each of these activi- 
ties—the education of manufacturers, 
a clearing house of factory health 
problems, and public information — 
cannot help but assist the work of 
improving the health of workers. 

In summary, a concentrated effort 
to improve the health of industrial 
workers appears to be the most prom- 
ising way of further reducing indus- 
trial accidents in the future, and in 
addition, can be a major contribution 
to labor relations at a time when a 
good employee-employer relationship 
is of prime importance. This im- 
provement, however, is slowed down 
by the inertia of many employees, 
private physicians, and smaller em- 
ployers, and can only be accelerated 
by thorough education of each group. 
Education of the employer group is 
the goal of the Committee on Health- 
ful Working Conditions. It is active- 
ly encouraging employers to further 
improve the health of their men, and 
is providing direct educational ma- 
terial, advice on factory health prob- 
lems, and public information toward 
that end. 
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Medical Care in Mining Camps 
and Workmen’s Com- 
pensation 


RECENT study of medical care 

in certain Appalachian bitum- 
inous coal fields shows the effect 
upon workmen’s compensation of 
certain policies with respect to med- 
ical and hospital care. Because of 
the isolation of the mining camps in 
these areas, the companies have had 
to provide medical and _ hospital 
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facilities.1-* The funds to pay the 
physicians and to maintain the hos- 
pitals come from wage deductions. 
The operators select the physicians 
and control the hospitals through the 
allocation of cases. The quality of 
medical care varies widely from 
camp to camp. 

Frequently the only medical and 
hospital facilities available in in- 
dustrial injury cases are those out- 
lined. To them the injured worker 
is sent. But, the report points out, 
the doctors and hospitals frequently 
fail to bill the insurance carriers for 
the care of compensation cases, be- 
cause the mine operator is interest- 
ed in having a favorable accident ex- 
perience and rating. In consequence, 
the costs of medical care in compen- 
sation cases is borne in these in- 
stances by the miners through their 
check-off to the camp’s medical 
service. In some of the States 
studied the law requires the in- 
jured employee to accept whatever 
medical service the employer pro- 
vides; and in the others free choice 
of physician or hospital is impossible 
on account of the isolation of the 
mining camps. 

Medical policies also affect the 
amount of the award to the injured 
worker. If in case of temporary 
disability the doctor or hospital does 
not separate out the compensation 
cases and present bills for them, the 
injured worker has no case; or if the 
man is rushed back to work at the 
earliest possible moment, the com- 
pensation ceases regardless of his 
ability to remain at work. In case 
of permanent disability, incomplete 
or distorted medical records may re- 
sult in the lowest possible disability 
ratings. And misstatement of the 
cause of injury resulting in death 
(e. g. “suicide”) may completely de- 
prive the deceased’s family of com- 
pensation. 

To meet this situation, the miners 
are working for the improvement of 
their State laws, are employing com- 
pensation experts, and are seeking 
to write into their trade agreements 
the men’s right to a voice in the 
selection of the mine physician or in 
control of the mine hospital. 


1. Medical Care in Selected Areas of the Ap- 
palachian Bituminous Coal Fields, Bureau of Co- 
operative Medicine, New York City, at the invi- 
taticn of the United Mine Workers of America. 

* In Labor Standards, November, 1939. 





—Continued from page 17. 

to its continuation on this page, we 
urge a further continuation of inter- 
est so as to encompass Dr. SHAFER’S 
crystal-clear analysis of the problem 
of “Improving the Health of the 
Worker,” which is republished on 
pages 42-44. It is as full of signific- 
ance to those who are steeped in the 
problem as to those to whom it is 
comparatively new, and for all the 
qualities of substance and style that 
commend it to either group, it should 
be carefully read by both. 
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For more precise diagnosis 
by physicians in industrial practice 
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Made for the Profession 


*4.75 


complete, in new suede 
cloth pouch. Black 
chest pieces and ear 
tips supplied unless 
otherwise ordered. 


15 Chest Pieces available... 


While the three types of chest piece shown are (in black) standard equipment, many 
physicians find they need other types and sizes for more precise auscultatory diagnosis. 
Every one locks and unlocks at a twist of the wrist — instantly interchangeable. 


METAL, DIAPHRAGM TYPE, FOR HIGH-PITCHED MURMURS, ETC. 


Se, ee OE OU CUI, Ga a ie ccc es cccscecesessccnecasecees $1.50 
Medium and large, black or ivory colored, each... 2... eee $1.25 
FORD BELL, FOR LOW-PITCHED MURMURS, ETC. 

Black or ivory colored, shallow or deep; also soft rubber, shallow, each........ $0.75 


METAL, DIAPHRAGM TYPE, FOR LISTENING TO SOUNDS 
OVER SMALL AREAS, ETC. 


ee RO I, bn kc a rcnccadiadecsaccveawesesnsnesas $1.75 


BAKELITE, DIAPHRAGM TYPE, NON-CHILL 


Black or ivory colored, with bracelet for blood pressure determinations; also black 
eee De Oe. Ct andivecneenendaabendabiostnsaaaen $0.75 


Your dealer will show you the chest pieces listed above. 
) 


J 
Have you ever seen an ENGINEER’S Stethoscope? 


Doctors don’t use them — only engineers. These Stethoscopes transmit and clarifiy the 
infinitely minute vibratory sounds that help engineers diagnose trouble — or its 
absence — in electrical apparatus and machinery of almost every kind. Used in large 
industrial plants, by Public Service Companies, etc. 

SN ee Te ee Price, $3.50 
No. 5098. Navy type, with two contact heads.............eeeee00- Price, $4.75 


BECTON, DICKINSON & CO., RUTHERFORD, N. J. 








In The Light of the Newer Facts 
"A TRUE GERMICIDE” 


Through studies of subcultures, recent in- 
vestigations have shown that many so-called 
bactericides are merely bacteriostatic in 
their influence. The same studies have estab- 
lished that Mercresin is a true germicide, 
producing destruction of micro-organisms 
rather than mere inhibition of their growth. 
Mercresin—containing Mercarbolide 
(orthohydroxyphenylmercuric chloride- 
Upjohn) and Pentacresol (secondary amy]- 
tricresols-Upjohn) —is germicidally effec- 
tive against a wide range of organisms. It 
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UPJOHN] THE 


PROFOUNDLY 
GERMICIDAL AND 
BACTERIOSTATIC 


is especially lethal to staphylococci and 
streptococci, destroying Staphylococcus 
aureus almost instantaneously. The pres- 
ence of sodium chloride does not materially 
lower this unusually high germicidal po- 
tency. The presence of blood serum reduces 
but does not destroy its activity. 
Mercresin contains 1 part to 1000 each of 
Mercarbolide and Pentacresol in a vehicle 
of 50% alcohol, 10% acetone, and 40% 
water. Sample and literature available to 


physicians on request. 


UPJOHN COMPANY 


Makers of Fine Pharmaceuticals Since 1886 


KALAMAZOO, MICHIGAN 


MERCRESIN 


Trademark Reg. U. S. Pat. Off. 

















